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PREFACE 

^wg Ik>oIc completely covers the whole course in 
&r fire Matriculation examination of the Indian Universities^ 

It 



Ixen divided into two parts ; Part I for pre-matricula- 
tioxi. Part II for the matriculation class. Each part is 
divided Into three sections, each of which covers one term's 
work. At the end of each section Sectional Revision in the 
form of Test Papers has been added. 

V The (dementary portions have been treated in the first 
three secdcMis and the more advanced in the last three. 

The main features of the book are : 

(i) The subject is introduced in the form of Literal 
ArzUmeiic, vnth special emphasis on generalisation, 

(ii> A sepan ite and comprehensive chapter on Directed 

Unmters forms the basis of Algebra. 

* * * 

Fcrmulee and Factors have been exhaustively treated ^ 
at varkxis stages and their application in other rules is also 
woiked out in a separate chapter. ^ 

(iv) Equations have been properly emphasised and they 
are trealied at various stages, as (i) simple equations, (ii) frac- 
thmal equations, (iii) simultaneous equations, (iv) expofientiai 
equai^ons, ^v) equations involving surds, and (vi) q®&ratic 


(v) The application of the method of cross-multiplication 
» worked out in (a) simultaneous equations, (d) elimina- 

tiott and (c) in finding the necessary relations to satisfy 
a gfven condition. 

The fractional and negative Indices have been 
mtroduced and due attention has been paid to Surds, 
(vu} An exhaustive chapter on Elimination has been 



t 



PREFACE 


(viii) Conditional Identities with applkatioa have 
been included, 

(ix) In ord®^ to apply the principles of proportion to 
other rules, Ratio and Proportion have been treated 

early in Part 11. ; 

(x) There is a separate chapter on linearp^siatistkal and 
quadratic graphs but graphic illustrations have been enrlijloyed 

wherever necessary and useful. 

(xi) One chapter on Homogeneity ^ Symmetry^ Cyclic 
Order and Indeterminate Co-eflicientSt another on the 
Remainder Theorem with its application in factors and a third 
on Conditional Identities, Harder Factors, S — notaiioTii 
Fractions with denominators in cyclic order^ etc,, have been 
added for those students who possess special ai^tude for 

Mathematics. ^ 

(xii) 100 selected questions covering the whole conrse 
have been given at*the end as miscellaneous exercises. 

* — marked articles, examples and exercises are xnemit for 
brighter students only and not for the whole dass. 

In preparin^^he Fifth Edition of this book an opportunity 
has taken to thoroughly revise it* with a view to 

increase its practical utility as a text-book. It is hoped that 
this revised edition will meet with the same good apprecia- 
tion from all its users as was accorded to the previous four 

editions. 


Late Professor of 


Mathe 



a tics, 


Central Training College, Lahore. 


G. M. Vohra, 

P.E.S. (Retd) 
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PART I 

CHAPTER I 



literal arithmet 

^ I. Signs and symbols. In Arithmetic figures O, 

3, 9 are used to represent numbers and tiies^? 

can have only one value^ whereas in Literal Aritbm^ 

addition to figures, letters such as a, x, y, 

to which any vahte may be assigned. For instance, w 
speak of 12 pencils, we have a particular number of 
in our mind, but when we speak of x pencils, we may 
ing of 5 pencils, 7 pencils, or in fact atiy number 












Note. Oue particular letter has only one parficu^r ki 

the same problem. 

^ In Arithmetic as well as in Literal Arithmetic, tire 

-f, — , X, -T-, =, >, <:, V and have got the .stsme 
meaning. 


In Literal Arithmetic we use 'x# as the sign of diflesrmef 
as distinguished from the sign of subtraction | for 
a b means the difference between a and b, wiser© £i ms j 
or may not be greater than b. 

In Arithmetic 3 x 4 is sometimes written as 3.4, so in 
Literal Arithmetic a x b is written as a,b ; but in Litexai 
Arithmetic this dot is generally omitted and a x b is written 
p.s ab. Similarly, 5 x « x is written as Sab, 

» In Arithmetic the sign of multiplication cannot be 
ted without changing the meaning; for example 3 x 4 ~ 12 
or 10 + 2 and 34 = 30 H- 4. 


The dot us^ as the sign of multiplication is w ritten nea; 

Iht ^ ^ decimal point is written 

the top, as 3.4=3 x 4 and 3*4=3+ A. 




Just as in Arithmetic 3 + 3-i"3-|“3-l“3isS times 3 or ^ 

so in Literal Arithmetic a a •}- a a -ir a is 5 times a or 5^ 
Sa* Similarly, ab •j;' ab -i- ab ab ^ 4cMb or 4ab» 









'N, - 
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In Sa and ^ad the numbers 5 an 

r-t mm 

^lled the numerical co-efficients of a and ad respectively 






i& f 


fi) When the numerical co-efficient is 1, it is not 
; thus in ad which is really 1 x ad, the numerical co-efficient 

0x4 means 4 times 0 and is ^ual to 0 ; similarly, 0 x a means 
s Q and is equal to 0. 

, in, 4x0 means 0 times 4 which is clearly equal to 0 ; similarly 
a K @ means 0 times a and is equal to 0. 







EXERCISE 1. (Ora!) 


^ S. Find the total number of runs scored by Rashid, 




(i) If Rashid scores 12, Hamid 7 and Saeed r. 

,u) 



I f 




•*> 




12 

P 


5» 


1 > 


Q 

Q 


9% 


>» 


tl 


19 


r. 


r. 




is the total length of three lines L, M, and N 
L is 3", M is 9" and N is 2 '" ? 

M « 


L, 

L 


f 9 


5 S 


o", M „ y and N 
", M „ y" and N 


X 


>1 


f 9 


» ? 


Write In symbols : 

5 added to x. 

X increased by y. 


(ii) X increased by 6, 


5 added to x, and y added to the result. 


in words : 


i 


7. 


x-^ 11 y- 


(ii) p-\-Q. 

(iv) a -h ^ r. 


Find 



value of ;r -j- y + -sr : 


(i) When x = 3. 


y = 2, 


4. 


When 


2 


y 


3 

T 


1 


(iii) When x — *24, y 


16, 


|iv) When x = 0, 


y = 5, 


15. 

13. 


* ^ 
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6. How many rupees are left with me : 


(i) If I spend Rs. 7 out of Rs. x ? 

} > X^ 


(ii) 

(iii) 


19 


99 


99 


91 


Rs. y „ 

Rs. y and then Rs. z out of Rs. x ? 



(iii) 11 diminished by x. 


(ii) 9 subtracted from Pt, 


7. Write in symbc 

(i) 9 subtracted from 15. 

(iv) a taken from d, 

(v) The difference between m and n, 

(vi) The sum of 11 and d diminished by c, 

(vii) y subtracted from x and z added to the result. 


8. Express in words : 

(i) 

(iii) l+m—n, 

(v) x^y—z. 


(li) VI 

(iv) p-q-^-r, 
(vi) a-\-b — c—d. 


. Find the value of a 

b - 

-c- 

-di 


(i) When a = 

= 2, b = 

= 7, 

c - 

= 1, d - 

= 3. 

(ii) When = 

~ hi ^ - 

= 

c - 

— ht d = 

_ 1 
- “5. 

(iii) When a = 

= •15, b = 

= •8, 

c - 

= •02, d = 

= *46. 



10. Find the area of a rectangfle : 

(i) If its length is 14 ft. and breadth is 12 ft. 


(ii) 

(iii) 


99 


99 


99 


19 


14 ft. 
I ft. 


>9 


99 


99 


91 


b ft. 
b ft. 


II. (i) How many feet are there 

in 6 yds. 

« 

(ii) 

99 J9 J9 

99 

X yds. ? 

(iii) .. 

„ inches „ 

99 

7n ft. ? 

(iv) „ 

,, annas „ 

99 

p rupees ? 

(V) „ 

„ centimetres „ 

>9 

n metres ? 


12. If 1 horse costs Rs. r, what will n horses cost ? 

13. If a person travels at the rate of m iMes. an houi 


licw 



. > y*4 




y- 


Z«i . •» 










tr-5 




■ fLX 


latjo/4 






Write in symbols : 


(i) 5 multiplied by x» 


‘^.- 




(iii) The product of m and n. 


(ii) m multiplied by 5. 



(iv) 7 multiplied by a and the product by d. 




UiJfm 


\¥rite down briefly the following and 
numerical co-efficient in each case : 


*ioT 

(i) ^ "f* ^ ”1" ^ "f” 


(ill) pq-)rpg^pq. 


(ii) a + et ct u cit 



state 


(iv) abc abc abc abc . 


16. Express in words : 


(i) Hxx. 


(ii) xy. 


(iv) 


(iii) 3xy 


Sxys. 


(v) Tube. 


Distinguish between ; 




39, 3.9, 3‘9. (ii) 47, 4 x 7, 4.7, 4*7. (iii) mn, mxn, m,n 


Find the value of 5mn\-3pg: 






M?,. 


* 



WT: 


(i) When m = 

= 6, 

= 

= 2, 

P-- 

=4, 

(ii) When m = 

= •7, 

72 = 

= •4, 

P- 

= •5, 

i 

(iii) When m = 

= i> 

n = 

- 7 
-ITJi 

P = 

6> 

(iv) When m = 

= 7, 

71^ 

= li 

P- 

= 0. 


<7=1. 


^ = '24. 


g 


2 


g—2. 


■ — ■ ® 






Write in symbols : 




(i) 15 divided by 7 


(iii) m divided by 7. 


(ii) 15 divided by x. 


(iv) p divided by g. 




'M& 


(v) The sum of p and g divided by m. 

*-:r\ jm££ i j. -i # -*• * 


^ jp « # ^ ^ • 

(vi) The difference between a and b divided by f. 


Express in words : 


J 


(i) 


X 


y 


(ii) pxr-hsxg. 


(iii) 


5 m 72 


2n 







3pi-g 


5 


(v) 


7^-t-2^ 


P—g 


(i) How many yards are there in 18;?: inches ? 


(ii) 


>) 


feet 




in 3fiab inches ? 


(iii) 


>> 


rupees 


it 


in ^8m annas ?’ 


(iv) 




metres 


>> 


in 250;r centimetres ? 



"i 
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21 If the price of 7 chairs is Rs. 28m, what is the price 


m 


23. Find the value of 


3a^ + , 




(i) If a= 2, 

(ii) If <2= *4, 

(iii) Ua=i, 


5, 

^ = •5, 

b = 


1 . 

•16, 

j2. 

a» 


</-4. 

tf=2-5. 

d=h. 



24. Write in symbols : 

(i) Five added to 6 is equal to 11. [6 + 5 = 11] 

(ii) Four and five make nine. 

(iii) Two and two make four. 

(iv) Four times three equals three times four. 

(v) Twenty divided by five is equ^l to eighty divided 

by twenty. 


¥■ 


(vi) Half of p is equal to g. 

(vii) Since five times x is equal to forty, therefore x is 


equal to eight. [ *•* Sat = 40, 


a: = 8.] 


(viiy Since one-third of y is equal to fifteen, therefore 
y is equal to forty-five. 

(ix) Since seven times m is greater than thirty-five, 
therefore m is greater than five. 


times 


p is less than three. 

25. Express in words : 
(i) a: -1-7 = 16. 

(iii) 5 a: = 30. 


(v) 2a + 3^=5. 

, ..V 3a — 2b -- 
<vii) — = — =12 


5 


(ii) a;— 11 = 5. 

(iv) ^ = 6. 

(Vi) = 10. 

(viii) V Sat— 3 = 12, 



(ix) 

(X) 


• # 




7x-2 
2x "t“ 5 




12 , X 

15, .*. X 




2 . 

5. 


a 


6 


MATRICU LATION ALGEBRA 


V 




2. Definitions and 


Arithmetic 




aniental Laws. Just as in 


is written briefly 5 2 


5x5x5 II 

5x5x5x5 „ 




91 


99 


99 


M 


53 

5^1 and so on ; 


similarly, in Literal Arithmetic 



ax a, IS 





axaxa 



• T, M „ 


u 

hri-'flv /.* i ‘ ** ’ 

Dfunya | a/ a ’ . 


or 



axaxa xa 



Read as ‘ a * or * the 
cube of a \ 

R ead as * a to the fourth ’ 
or ‘ the fourth po-wer of a \ 

If in a product the same factor is repeated a certain 
number of times, as above, the product is called the power 
of that factor and the small figure placed above the factor 
to indicate the number of times it is repeated as a factor in 

that product is called its index. 

□ 

Thus in 7^, 6^, a®, b"^ the indices are, 2 , ^ respectively. 

An expression is a collection of symbols — that is, of letters, 
figures and signs. Thus 3a, 7a^b, ^a-\-5by 3a^ -{•2ab^b'‘ are 
all expressions. 


The parts of an expression connected by the sign -h 
or — are called the terms of the expression. 

« 

3a is an expression of one term or a monomial. 

‘ia-^-Sb is an expression of two terms or a binomial. 

3^2 ^-Zab — b"^ is an expression of three terms or a trinomial. 

Terms having the same letters are called like terms and 
terms having different letters are called unlike terms, e.g., 
Zabc and labc are like terms, and 3abc and 7 bed are unlike 
terms. 

An expression containing only one term is also called a 
Simple Expression. 




LITERAL A 


An expression containing more th 



« ^ 

Compound Expression. 








Example 1. Distinguish between 3x and 


=x X "i- X and x^ — x x x "X. x» 




Example 2. If a = 4, ^ = 3 and c 


(i) Sab. (ii) a'^b^. 





value of : 


3b -1-5^ 


(i) Sab 


5 X ax b — 5x4x3 — 60. 


(ii) a^b^ 


(iii) 3a* 


= axaxbxbxb = 

3 xa® = 3xa xaxa 


4x4x3x3x3 -= 43 


9 


3x4x4x4 == 192 


^iv) 4<2^ — 3b -f-5^==4x^x^x^ 




iS 


4x4x4x4 — 3x3-b5x5 


256 — 9 +■ 25 — 272. 


EXERCISE 2. 


X Write briefly : 

, (i) 7x7x7x7. (ii) axaxaxaxa. 

(iii) axpxpxp. (iv) Ixax^x^. 

.1111 
(v) -Olx-Olx-Ol. (vi) 

( vii) 3xmxm'\‘\xnxn. (viii) axaxnxnxn. 

{\yC) pppp-k-ppp. (^yi) axxxxxx’\-bxyxyxy 

2. Read the following : ■ 

(i) p^, (ii) x^. (iii) r®. (iv) »‘® 

3. State the value of ■. 

(i) 5*. (ii) 7*. (iii) 2®. (iv) 3^. 

4. Distinguish between : 

(i) Sa and a*, (ii) p* and 4^. 

(iii) Three times 5 and 5 cubed. 

5. If a = 3, ^ = 5, «r=s2, :*: = 1, y = 4, find the value of : 

(i) 2a^-\-3b^. (ii) Sa^ - 2b^ + . . 

(iii) ila® + 6^® -f 2x‘^ + (iv) 2a^^ -|-3a^r* 

(v) a^A-b^, (vi) y^A-x^^-^, 




■ # 




& 



, .. 
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Find the value of -{~x^y-\-xy^-^y^ from the values 
of X and y given in the table : 






- ■ I ^ fs- 










& '':»- . w 





‘i '* i^' . 


‘Vy 


.TM 


■*^sce3 






ft X 

r ' 

3 

! 1 

I : 

2 

4 

1 

4 

i 

■H ,M, 

wmk..-. 

. 

■I 

1 

' 

3 

2 

1 

3 

1 


* / ' 

Just as in Arithmetic, we have 
(i) 4x3 = 3x4, 


^*>> 




(u) 5jr4x3 = 5x3x4=4x5x3 = 4x3x5 

= 3x5x4 = 3x4x5, and so on 




simDarly, in Literal Arithmetic, we ha've 

axb = bxay 




■ V' * 

y7i • • 




or 


axbx c—a xcxb=bxcxa—bxaxc 

—cxaxb^cxhxtty 
abc = ach = bca = bac — cab = cba. 


SSf 






Examples. Simplify 3^z x 5^. 

3ax5b = 3xax5xb 

~3x Sxax b 


•V.:: 




15a^. 




irst 


w of Indices. 









^■ 5 ^ l-'^f 

T, * ,,J'.e 

■ :-<'v; . m 


• • 


a^ — axaxa and a® = a x «, 
a^ Xa^ =axaxaxaxa 

s _ 






a 


a3+2. 


• e 


fi3_^x<2X« and a^=axaxaxa 

a^xa'^—axaxaxaxaxaxa 






LITERAL ARITHMETIC 


D 



Similarly, X a* = «4+s 

<i®Xa® = 


and 
or in general 


^5-J-6 


a”* X a” — 


inary 


Law 


iTtdex 


powers of the same quantity is the sum of their indices, 

Bxample 4. Multiply 5a^d^ x 3a^6*, 

5a^5^ X 3a^d* = 5 xa^ xd^ x3x a^ xh* 

= 5 X 3x a^ xa^ xh^ X h* 








7. Prove that : 

(i) 3 ^x32 = 3« 


(ii) 6* X 6^=6“. 


8. Write down the values of the following ; 


(i) 53x52 x5^ 

(iii) a^xa^xa"^. 

9. Multiply ; 

(i) 2ab by 3cd, 

(iii) a^bc by ab^c, 

(v) 3a^b^c^ bySa^b^c. 

(vii) n X 3mn^ X Smnp^ X n^ , 

Just as in Arithmetic, we have 


(ii) 72 x73x7. 

(iv) x^xx^ XX*, 


(ii) 6x^y by 2xy^. 
(iv) a^bxabxac^, 

(vi) 2p^qx pq^x3pq. 


12 4x3 


4 


4 


3 


so in Literal Arithmetic, we have 


ab axb 


a 


a 


b. 


Example S. Simplify 


4y 





similarly, 


a^ 

a 



aP 

a 



^a^ = 

~a^ 

a”^- 7 - 

■a”: 


axaxa^a'Aa 





axax a 


& 


5-3 


axaxaxaxaxaxa 


axaxaxa 


a 


7-4 


9 — 5 


and 


a 


1 1 


a 


6 


a 


1 1—6 


I 


a 


m—n 


where m and n dx& ordinary arithmetical mte gets and m>n. 


Law 


0 


When 


potver oi the same quantity, the index of the quotient is equal to 


the index of the dividend diminished by the index of the divisor. 


ISx^y 


Example 6. Simplify • 






6 X X y 


3^S-4^3-l 


3 xy^. 


10. Prove that: 


(i) 57-r-5 


57 


-3 


(ii) 712—7^ = 712 


H. Write down the values of : 


(i) a 


17 


a 


X 4 


24 


% ii • S 


(ii 


1) m 


1 3 


^m 


(ii) P 

(iv) x^^ 


P 


IS 


X 


1 2 


2. Divide ; 


(i) IZx'^y^ by %x‘^y'^. 
(iii) Sp^q^r^ by ^p'^q^r^ 


(ii) lOm'^n^ by 2m^n^. 



(v) by Sl^m'^n^. 


(iv) ^m^n^p^ by 2m'^7i^p* 


(vi) 2^x^y^z^w^ by ^w^x^y^z. 





Law 


2 


(i) — ^ 




2 =<35^=0 


(ii) («2) =^2 ^a^xa 
/^iii\ =:a^ xa^ Xa^ xa^ Xa^ 


2X3 


a 


10 


a 


2XS 



LITERAL ARITHMETIC 



From these and similar examples it follows that 



li 


(o'”) 


a 


vtr 


’here m and r are ordinary arithmetical integers* 

When a quantity ^ raised to a power^ is again raised 
to a certain power ^ the index of the result is the Product of the 
indices. 



13. Prove that: 


(i) (7“) 


.s 


710, 


(ii) (83) 




(iii) (a3) 


(iv) (x^) =x 


16 


14. Write down the values of the following ; 



(i)(2>)“. (ii) (3'/, (iii) 

w w 5 

(iv) (^3) . (v) (p^) . (vi) (y8) . 

^a or ^a is read as the square root of a* 

^a is read as the cube root of a. 
t^a is read as the fourth root of a* 



£:xample 7. Prove that : 


(i) ya” 

'll 

= a^. 

(ii) = 

(iii) 

(i) Since 


=a® X a® = (tf®)* 


• 

« # 


= (a®) =<2®, 


(ii) Since 


^a^xa^xa^ — 


• 

# % 




<iii) Since 


sa^ Xa^.-X ~ 

(o®). 

% 


= 'S/ («^).=a®. 







2 
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rove that : 




/i0’ = 10* 


(ii) ^x'^‘>=x 





(lit) ^^a^d^ = 3ad. 


(iv) ^36^ = 6'*. 


(V) 


3 / 

"V' 




a 


(vi) = 


(vii) ^'^16:== 2. 



y. 


(viii) 4/81 = 3. 

rite dowti the square ftot of : 

) 5^. 





(iv) 4xK 


(ii) 4®. 
(v) 9j/® 


(hi) ;r 


52 


(vi) 


Write dc%!i the cube root of : 


(i) 



(ii) 216;ri2. 


(iii) 


Write down the fourth root of : 


0 


fc; 


(ii) 8U^^. 


(iii) 256c2o. 


(i ) 1^^ 

19. If y~?\x^ ^5x and ;tr = 2, find the value of y, 


If X is equal to the square of y, y — Ss and 2 = 2, what 


4 Is the value of xy 2 ? 


Addition and Subtraction. Just as in Arithmetic, 


SxI5-4-5xl5+fx 15 = (8-i-5-h7)xl5 or 20x15 and 




1 


r 


- 5 X 15 = (8 X 15 = 3 X IS, 
ilarly, in Literal Arithmetic, 


8 X nx SxaxJ X a ={S-^ 5 + 7) X a of 2Qa 




a na 5 X a 


5 X a 


(8 — 5)xa or 3a, 


EXERCISE 3. 


V 


Write down the value of : 


4<i^ +a^ + 6a^, 


2. 3ab 4- +!2ab. 


^ 15 terms. 4. ^xy + 7xy+\2xy 


\3ab—7ab. 


6. Vlabc—Vlabc^ 


— 4(2^ 


8. \Sx^-\\x^. 


(i) 7 a + 5a, 


10. (i) 8j»r— 2^:. 


(ii) 7x13-1-5x13, 


(ii) 8x5 — 2 x5r 


(i) 13^ + X , 


12. (i) 15y— y. 


(ii) 13x4-1-4. 


(ii) 15x7-7. 







LITERAL J^ITHMETIC 

Example 1 . Simplify^ 3a-\-4a-\~^-\- 5d. 

Since 3a-{-4a=‘7a and ^ + 5^ = 6d, 

/• 3^ -{" 4^1 -{“ 7e -{- 6^, 

Example 2. Simplify 5x— 2:r + 3y — y -f 1. 
Taking the like tenns, we have 
5x~2x=3xand 3y— 'y = 2y, 

/. 5;*:— 24;+3y— y-{-l = 3;t:+2y-{-l 


Example 3. St 


4xy-{-3x-{-2y 


;r— y, 


terms 


4;t:y + 3;ir-{- 2y — y = 4^y 4 . 2 y 

Example 4. Simplify 5a^ + a-\-7 ■\-3a‘-2a^ - 
Taking the like terms together, we have 


5a^ -{-a-j-7 -h3a—2a^-~6 = 5a^-~2a^-\-a-\-3a‘{-7"~ 6 


Simplify : 

IS. 

IS. a + ^ -ta-i-fi. 

17. x-]r5+x-\-2-\-x. 
W» ^ ^ ~~ n. 

21» n ^ ^ ^ c. 




4xy+3x2—2xy 


+ 2;i;*+4;ir 


X 


27. -{- lie® -{“ X. — 7e®, 


— 3e® -f- 4e -f* 1. 

14. x-i-x-i-y-^y-l-y, 

16. ^•fy-t-^+y-f-x*. 

18 . -f" y -h 3 -}- XT -|- 1 . 

20 . 5:x+7y— 2^+4. 

22. Sn-j-^ — 2^-j-<J— 2e. 

24. e* + 5e?— 3e, 

26. /^^-3/>-h2-hp^+4/^^l, 
28* 9 — — 3u*^ 




29. e® +e -f-e® 30. 7^®-f‘2x: 

An expression such as 3x^-{‘2x-^7x^ +x^-\-5:t 

not be simplified, for all its terms are unlike, but i 

to arrange its terms, either (i) in descending Powevs 
beginning with the highest 

highest, and so cm; for example 


5^® — 4x^ 


power of x", then the next 


ascending powers of x, i.e., beginning 


term independent 
and so on; for example^ 


t 








14 


D 


MATRICULATION ALGEBRA 


31. Arrange in (i) descending 


powers of x, (ii) ascending powers of x. 


31. Arrange i- -t 5a^ 1 4a^ in (i) descending 




powers of es, (ii) ascending powers of a. 




^xi‘5-‘X’^2x^--x^ and arrange 


le answer in ascending powers of x. 


Simplify 



mx 


3^+1 


arrange the answer in descending powers of x» 


-U 


The number 435 can be written 4.10^ + 3.10 +5. 


similarly 374 and in the answer substitute x for 10 and 


2 for lO® or 100, 


Can you simplify 3x^ i-7xi~4? 






The number 3048 can be written 3.102 + 4.10 + 8. 



4 and in the answer substitute x^ for 10* 



nd x^ for 10 


Can you s 


ify 5.r2 + 7x^ + 4 ? 



t Common Factor, Lowest Common Multiple, 




^0£ the two expressions 6a^d^y Sa^b^t there are several 


factors, viz., 2, 2<jf, 2 ^* 2 ^ 2by 2b^y 2ab and 2a^b^, But 


power and 


contains in it every other common factor. 


Commm 


and 






Common Multiple (L. X 


by 


as well as ; therefore it must contain the L.C.M. 


t>f 6 and 8, i.e.y 24 as a factor and also it must be divisible by 


contain 


the lowest in power 


multiples like 


^3^4^ Hence 24a^b^ is the L.C.M. of th© 


two 



V 


LITERAL ARITHMETIC 



Example I. Find (i) the H.C.F. and (ii) the 
9x^y^ and 12xy^;sr» 


.M. of 


(i) 3 is the H.C.F. of the co-efBcients ; of the powers of 
X, Le., x^ and we take the common factor, x ; of the 
powers of y, y^ and y®, we take the common factor, y^ ; 
we neglect £r, as it is not a factor of 9x^y^, 


Multiplying the common factors we have taken, i.e., 3, x 
and y*, we get the H.C.F. 3;ry*, - 


(ii) 36 is the L.C.M. of 9 and 12 ; of the powers of x we 
take the highest x ^ ; of the powers of y we take the highest 
y^ and of the powers of z, the highest z. Multiplying these 
together we get the L.C.M. 36x^y^z. 


EXERCISE 4. 

1. Of the expressions 3a, 6ad, 2ab, 12a^b^, 

16a^, ab, 3a‘^b, 2ac, 6a^c, 6abc^, which are factors of: 
(z) 6a 2, (zi) factors of 3a^, (zzz) common factors of 6a^ and 
4a2, (zz;) multiples of 4a*, (v) multiples of 3a^ (vz) common 
multiples of 2a2 and 3ab ? {Oral). 

2. Find the H.C.F. and the L.C.M. of ; 

(i) 4a2^2, 6a3^*. (ii) \2a^b, ISa^^^ 

(iii) 12a^, 3a^b. (iv) SQa^^^, S2a^b^. 

( >/) Qa^b^, 3abc^, (vi) Qab"^ , b^ , 12a*^r’, 18a^a*, 

3. Find by factors the H.C.F. and the L.C.M. of : 

(i) 23.7*, 73.2. (ii) 32.53^ 33 52^ 

(iii) 864, 720. (iv) 1050, 840. 

Example 2. Simplify — 

4;t:y30 

The H.C.F. of the numerator and the denominator is 
2Ary*. Divide the numerator and the denominator by 2;iry*^ 

. 6x^y^ 3x^ 

4.2ry3^ 2y2' 










V' * 


/ ^ 


A 


equivalent fraction 



>Jii 




eriommator 







a 

If day ba divided by the quotient is 2«. 




alultlplviog 




s: 






me have 








infect? 


. t*. < 



numerator and denominator by 2a, 


2a X 4x dax 







Examp'le C 



2ax3y 

2a^x^ 


Gay 



12aKz^0^ 


Zb^y 


,z 


as an equivale 











action with 







If 

Miiltiplyin 
we nave 




be divided by 2a^x^, the quotient is Gz 


^1- 



and the denominator by Gz^, 


2a‘^x^ Gz^ X 2a^x^ 12a'^x^2^ 




m- 




'<5-1 




Zb^y- Gz^xZb^y^ ISb'^y^z^ 


5 



3x 



7 


^x 


to fractions having the least 








"R.f 




'-SB 




and 4jr=i2xr. 










4 X Sx' 


20 ^ 7 

12ji: 4;r 


3x7 


21 




3x4;tr 12;r 






--'7 






le 


3 


4;i: 


and 


1 


10;r 


’*#‘y 


Subtract - 


1 


3 


- from . 
10.a; 



The L.C.^1. of me denominators is 20;ir. 


iExpressing each fraction witlP^denominator 20;tr, we have 




JTj: .-■S 


lOXT 


«asmt 

W, 2 

2Qx 20x 


15 + 2 17 






I ^ ^ 



20x: 




2 


-o 


lOx 


20x 20x 

15-2 13 


20^ 


20^ 


' ^ 




fc-T 
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A. Simplify : 



(i) 


<iv) 


lOa^b'^c^ 

3ida^b^c^ 


(ii) 


(v) 


ISa^x^y 

5axy^ 

Slx’^y^z^ 

17x*y^z 







‘F (iii) 


ASa^x^y 


12a^x^y‘^ 





21a7x^y^ 
Va^x^y^ 


5. Fill in the gaps in the following : 


(i) 


5x __ 

2y lAy 


2 * 


(ii) 


Aa^b 


6ab^ ISa^b^ 3b' 


(iii) a 


b^' 


1 b^ 

Ov) - -^- 


(V) 




mm 


a 



6. Reduce the following to fractions having the least 
common denominator : 


(i) 



(iii) 


5 

A 

3c 

.3 

X 

6a’ 

3x 

1 

a;c 

4i- 

Gy* 


5/2 



2x 

2ab' 

3a^’ 

4^ ^ 

(iv) 

3a 2 




L 

3x^ 

3y ^ Axy 
Aab^ ’ 5b^ 


7. Simplify the following fractions : 


(i) 


<vii) 


' (X) 1 


3 

+.— 

4 

X 

V ■ 

- +-. 


X 

1 

1 

~Tx’ 

# 

1 

1 - 

^ ♦ 


.... 3a. , b 




(V) 1 + 


X 



i 

^ m • m ^ ^2 2 ^ i 


(Vi) 1 + 3. 

X 

« 

# 

(ix) 1~-. 

b 


xy 


(xi) 


/ • • • \ I ^ I ^ 

(xiii) - -f-- + - 

a b c 

. ..2a. 3b 3c 

<’'''■) 3^^12y + 4i 

/ * ‘ * \ ^ ^ 

(-(xviii) -7- + — H 

bc ca 


(xiv) 


2 
xy 
2x 


xy 


*■ m 


3 


X 3x 
4 5* 


/ * *\ ^ I ^ ^ 

(xii) - + - + _ 

^ 2 3 4' 


/ V ^ ^ a ^ 

(XV) ^ -h ^ + .—• 

2x 3x Axr/ 


(xvii) 


X 


12 15 


3xy 2y^ 

r- + 




18 


y 


b 


b 



(xix) 

be ca axf 


MA TRICULATION ALGEBRA 
Simplify the following : 

3 ^2 ^ 

X — (ii) 

ac " ^ 2 


c 

ftVl ^ 

6. au 


( ) or -2^ 3Q^3 




(iii) 7 X-X-. 

^ ' b c a 


(vi) 


36je*j/* . 21xy^ 


ISz^ 


lO^a 


Wbat fraction is inches of m feet ? 



'o 

: 

u. ‘ 


« 

m the fraction ^ different values are given to Xy 

hanged ? 

BC is a straight line, its part AB measures x units 
and BC measures y units. What fraction is (i) AB of ACy 

(If) AC of 

imh Substitution, Problems. 

is important to remember that the leBers stand for 
and not for the number of things. Thus it is wrong 
to say * Let I stand for the length of a rectangle * ; I can stand 
tor the number of linear units in the length and not fo r the 

length itself. 

antity means number of things. Thus x 

a number. When a quantity is 


The 





rupees is 3 quantity, but 
to be indicated, the unit must be stated. 



jp^ EXERCISE 5. 

Criticise the foffowing statements : 

!. If one chair costs Xy then four chairs cost 4 a:. 

2. If the length of a rectangle is / ft. and breadth b ft., 

its area is lb. ^ 

3. The price of silk per yd. is x. 

4. The temperature of a place was x and then it rose 
5 degrees ; thus it was then at + 5. 

5. Let a chair cost x and a table y, then since the price 
of the table is Rs. 5 more than that of the chair^ .’. y—x 
« Rs. 5. 








LITERAL ARITHMETIC 
CxAmple 1. Suppose we know that 

the sum of the first Z natural numbers ~ 





1 > 


9) 


3 


i j 


} ) 


and so on. 


} ) 


2(1 + 2 ) 

.1 1 M l ■ 1 — I ■ * 

2 

3(1 +3) 

2 ’ 

4(1 + 4) _ 
2 


From the similarity of the form of these expressions, we 
can deduce a general form ; 


ST^m of the first n natural numbers 

2 ’ 

which includes all the above three statements. 

The process by which we arrive at the general form is 
called generalisation. 


Generalise : 


6. 

5 exceeds 3 by 5 - 

-3 

7. 


7 „ 

4 by 7- 

-4 



9 

5 by 9- 

-5. 


8. 

5x4 = 

= 4x5 


9. 


7x9 = 

=9x7 




12 X 8 = 

= 8 x 12 . 



10 . 

9 X 

=1 


II. 


7 X f= 

= 1 




12 

= 1 . 



12 . 

3x0 = 

=0 


13. 


4x0 = 

= 0 




5x0 = 

= 0 




14 . 2 X 1-^-1 is an odd^^giber 

2 X 2 + 1 
2 X 3 + 1 


4 


5: 

= 5 + 4 

7 


3 = 

= 3 + 7 

9 

+ 

4 = 

= 4 + 9. 

72 

X 

7 = 

= 73 

92 

X 

9 = 

= 93 

112 

X 11 = 

= 113. 

0 

X 

3 = 

= 0 

0 

X 

4 = 

= 0 

0 

X 

5 = 

= 0. 


2 X 1 is an even number 
2x2 


99 






11 

* 

12 ft., area = 

= 16 xl2 sq. ft 

M 

00 

• 

M 

= 24x18 „ „ 

• 

11 

= 15x14 „ „ 


consecutive numbers 


M 


1 1 


9 > 


5 ) 


M 


f > 


the next higher consecutive 
consecutive number. 


consecutive numbers the middle one is 


useful to derive a few 

by substituting the 
values for the letters, as illustrated in the 


If a rectangular room is I ft. long, d ft. broad 


and h ft. high, the 


its four walls is 2(/ ■^b')xh sq. ft. 


Derive from this statement the area of the four walls of a 
room, 16 ft. long, 14 ft. wide and 12 ft. high. 


Since in this case I 


^s=14 and <^ = 12, 
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. the area of the four walla 


LITERAL ARITHMETIC 


« 2 (16 + 14) X 12 sq. ft. 
®= 2 X 30 X 12 sq, ft 
s =720 sq. ft. 


22 . If the parallel sides of a trapezium are a and b and its 
altitude is A, the area— ^ (a-\-b)xh. Derive from this the 
area of another trapezium whose parallel sides are 18 ft. and 
12 ft. and the altitude is 8 ft. 

23. From the general statement “ area of a circle = 7 r 
where r stands for |he radius of the circle, derive the area 

D * 

of a circle whose radius is 15 ft. 

24. If the interest on a certain sum P @ the rate r% per 



6% per annum for 3 years. 

25. If a 4-1 is the square root of a®4-2a-+l, show that it 
is true when = 5, 7, 9, 11. 

^ 26. The temperature of a place is x degrees Centigrade 
or -^4- 32 degrees Fahrenheit. What will be its tempera- 
ture in Fahrenheit, when it is 40 degrees Centigrade ? 

27. If a figure has n sides, the sum of its interior angles 
is (2«— 4) right angles. What is the sum of the angles of 

(i) a figure of 5 sides, (ii) a figure of 8 sides, (iii) a figure of 
10 sides and (iv) a figure of 12 sides ? 

28. If a figure is regular and has tz sides, each of its 

interior angles is right angles. What is the magni- 

tude of an interior angle of (i) a six-sided regular figure, 

(ii) an eight sided regular figure ? 





solve a literal problem, frame for yourself 






A l^G E B RA 


rhe telegraph posts are fixed ^ ft. apart along 

n poles per minute. Find 


P 



in pa 


tram per hour. 

i^et us frame a similar problem* putting numbers instead 
of the le^tters d and n. 






-.v-: 



'r' ■ : 

. ‘.--t *' 


- ^ ‘ 

"" ' . ■> ■ : 

•s. : ^ 


■ ^ 



k- 


ihe telegraph posts ar^^xed 220 ft. apart along a railway 
ine and a train passes 9 poles per minute. Find the speed 


gOi. the train per hou 


r. 


1 


n one minute t 



tram 





s 9 poles or covers (9^1) or 


|>Cb 





ween two consecutive poles 


: O 
a » 


in i mfiute it goes 



9 5 



f' 


n mates 


J ? 



C «r 


1 7 


1 houi 


9 f 


X8 ft. 

220 X 8 X 
220x8x60 
3 X 1760 


ft. 

miles. 




work out the original problem : 


or» 


A 









Cl ^ 


m 


IS Detween 
1 minute it 


train passes n poles or covers (n — l) 




two consecutive poles. 

d x(« — 1) ft. 



91 




a 



X 


« * 


99 


1 



y> 


dx(n — 

d xin — Y) X 





3 X 1760 


miles 


« r 


I 9 


1 


J J 


f > 


d(n— 1) 
”88 


miles. 


Example 4 



rupees ; find the profit per cent. 


and 






a similar problem in Arithmetic. .A cow is 
for Rs. 57 and sold for Rs. 72 ; find the profit per 




The profit is 





Rs. (72-57), 
Rs. 57, 




IS 




57) 


57 


xlOO 


• • 
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Now in the original problem, 


the profit is 
the cost price is 

/. the profit is 



Rs. {y 
Rs 

iy 


■ 4 ^ 




X 


A jLUU 


t.e. 




/o 


X 


29. Reduce Rs. x, y annas to annas. 

30. How many hours does it take to walk: 

(i) X miles at the rate of 5 miles an hour i 

(ii) X miles at the rate of y miles an hour ? 

31. In / hours a man walks m miles : 


(i) At what rate does he walk in miles per hour ? 

(ii) How many yards does he walk in 15 minutes ^ 


32. 



runs 


minute 


33. A clock loses s seconds in 24 hours ; in how manj 


minutes 


34. If 1 j. — 10 as., how many shillings can we have for 
Rs. 25 ? for Rs. x ? 

35. ^ If three-fourths of the distance betweemJ&plhi and 
Simla is miles, what is the distance between the two towns ? 

^ 36. If a yds. of silk cost Rs. 15 ; how much of it can 
be had for Rs. x? 


37. For X miles the railway fare is Rs. y ; how much will a 
journey of 

(i) 8x miles, (ii) w miles, 
cost at the same rate ? 

38. If a: men can do a piece of work in 14 days, how many 

days will 6a; men take to do it ? How long will y men tak& 
to do it ? 





more men come long will these last ? 


it can be bought for Rs. ji: as. v ? 


T> 





hours^ii the second day and n miles in c hours 


<^“1 I f 'f * ?3 




MA TRICU LA TION AL GEBRA 


A garrison has provisions for x men for y days. If nt 


10 ? 


»^Rs. 4 as. 10, how much of 




A nierciignt bought sugar worth Rs. m and sold it at 


• hind his profit per rupee. 




n|ptor f:v),r runs / miles in a hours on the first day,. 




^rd average speed per hour. 


_'^t IS: tsiQ result of increasing x by 16 per cent. ? 


i^’Ciueu per cent, is ;c of v ? 

■u. .1 I, ?■ 


M '<f' ' ■ _ •'it',. 






*1 

Express as a percentage (i) -, (ii) - 



atmple interest on Rs. 300 at r% per annum 


simple interest on Rs. /> at r% per annum. 


for / years. 



Find the simple interest on Rs. at r% per annum 


49. If x% of a property is spent every year, how long: 


’ivill the whole property last ? 


SO. If X seeds are sown and 84% of them take root, how“ 
many of them are wasted ? 



Sugar is bought at a as. per seer and sold at a profit 

.# M. 


of 12.4%. Find the selling price of 6 seers. 



The price of cycles is reduced by 5%. If the old price 


rupees 


S3. A bookseller allows x% commission on the published. 


price of his books sold, for cash. How many annas in a rupe& 


j. . -.y 

5). 


ih. 


is this ? 








a -S 
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54. The price of wheat has fallen P% in two years. It is 
now selling @ 32 seers per rupee. What was its rate two 
years ago ? 

» 55. A rectangular path is I yds. long and 5 ft. wide ; find 
its area in square feet. 

56. Find the cost in rupees of a carpet for a room x fU 
long and y ft. wide @ 4 as, per sq. ft. 

57. The area of a wall is A sq. ft. and its height is 8 ft. ; 
find its length. 



58. A piece of cloth is x yds. long and 
any pieces 10" k 8" can be cut out of it? 



wide. 




How 


59. What is the volume of a brick a" long, wide and 
c*' thick ? What is the area of its surface ? 


60. A reservoir is I ft. long and b ft. wide. If its capacity 
is X cu. ft., find its depth. 

61. The cross section of a cylinder is x sq. inches and 
its length is 50" Find its volume. 

62. Find the number of bricks 9"x4|^" required for a 
rectangular floor x ft. long and y ft. wide, 

63. Find the number of bricks 9" x4^" x3" required for 

building a rectangular platform a ft. long> b ft. wide and 
30" high. 

W. Find the number of bricks 9"x4|"x3" required ta 

build a wall /^ ft. high, zul* thick round a rectangular garden 
I ft. long and b ft. wide. 


65. The thickness of a sheet of paper is in. How many 

sheets will be required to form a pile of paper h in. high ? 

66. Find the length of a wire whose cross-section is. 

^sq. in. and whose volume is 1 cu. ft. 



I t 


CHAPT 










TED NUMBERS, FUNDAME 
LAWS, FIRST FOUR RULES 


:>v. 


lilastr^tu^ns. 

a tmdesmaa invests in business 


capital 


Rs, 100, and frt^tn his first transaction he gains Rs. 5, and 
om hiS second transaction he loses Rs. 5, his capital or 


unancial 


.V/ 


sition remains unchanged. 

the /oss of Rs. 5 destroys the gain of Rs. 5 ; thus the 
I loss of Rs. 5 and the gain of Rs. 5 are opposite in character 
lit egualin magnitude , 


if a man ascends 10 yds. and then descends 10 yds., 
his nltiiTiate position remains unchanged. 

ere the desc°e?!i o^JLO yds. destroys the ascent of 10 yds. ; 
thus the ascent of 10 yds. and the descent of 10 yds. are 



opposite in character but equal in magnitzide. 




iii) If a man walks 3 miles east and then 3 miles west, 
his ultimate position remains unchanged. 

Here the effect of going 3 miles east is destroyed by the effect 
of gomg 3 miles west ; thus going 3 miles east and going 


3 miles west are opposite in character but equal in magnitude. 

(iv) 7-f3-3=:7. 

Here the effect of addiiig 3 is destroyed by the effect of 
subtracting 3, and thus the subtraction of 3 and the addition 
of 3 are opposite opera tio7is with equal magnitudes. 

These four examples are of equal and opposite quantities 
or ynovcments. 

d ■ 

It is evident that the gain of Rs. 8 does not completely 

^destroy the loss of Rs, 12, but the effect of one on the 
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capital is opposite to the effect of the other j hence gain and 
loss are two opposite quantities. 

Similarly, credit and debit, income and expenditure, ascent 
and descent, rise and fall, the distance to the right-hand side 
and the distance to the left-hand side, the distance to the 
east and the distance to the west, the distance to the north 
and the distance to the south, the degrees north of the 
equator and the degrees south of the equator, the degrees 
above the freezing-point and the degrees below the freezing- 
point, the arrival of men and the departure of men, the time 
before a particular event and the time after that event, the 
operation of addition and the operation of subtraction, are 
pairs of opposite quantities or movements. 

In Arithmetic the operations of addition and subtraction 

which are opposite to each other, are denoted by the signs 

+ and respectively j similarly, it would be co 7 iveni€ 7 ii to 

denote any pair of opposite quantities or movements by the 
same signs, 4 - and — . 

If one quantity or movement be represented by the 
sign 4 -, the opposite one would be represented by the sign , 


EXERCISE 6 . (Oral) 


1. Name three pairs of equal and opposite quantities. 

2. Name two pairs of equal and opposite movements. 

3. If a loss of Rs. 5 be denoted by -f- Rs. 5, what would 
be the notation for a gain of Rs. 12 ? 


4. 


If 30 miles towards east be represented by 


what would be the notation for 20 miles towards west ? 


3U miles 


If 60 miles towards north be denoted by 4 - 60 mile*; 


what would be the notation for IS miles towards south ? 

If 23° north of the equator be denoted by +23° 


would be the notation for 17° south of the equator ? 


what 
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If 500 yrs, before the birth of Christ be denoted by 


J-500 yrs., what would be the meaning of —500 yrs, ? 


If 



arrival of 5 men be denoted by +5 men, what 


would be the meaninfir of — 5 men ? 





9. If — Rs. 50 mean a gain of Rs. 50, what would be the 

meaning of -f Rs, 60 ? • 

If -b Rs. IZ denote Rs. 12 received, what would 

Rs, 12 denote ? 

□ 

11, if 4000 ft. height above the sea-level be represented' 
4000 ft., what would be the meaning of— 2000 ft. ? 

12. What must be taken as negative, if each of the 
following is taken as positive : 

(i) Number of feet to the right-hand side. 

(ii) Number of miles to the east. 

Number of rupees lost. 

(iv) Degrees of falling temperature. 

(v) Degrees north of the equator. 







vs to come. 


2. Convention, We have seen that if either of the two 
opposite quantities is denoted by the sign -f, the other is de- 
noted by the sign — ; but, in general, it is usual to mark such 

quantities positive as raise or strengthen our position, and to- 

« 

mark such quantities negative as lower or weaken our 
position. 

Thus, gain, income, credit, ascent, rise, etc., are taken as 
positive, and loss, expenditure, debit, descent, fall, etc., are 
taken as negative. 


Similarly, motion and distance to the right-hand, motion 
and distance to the east, motion and distance to the north, 
degrees north of the equator, degrees above the freezing- ■ 
point, the coming of men, etc., are taken as positive ; where- 
as motion and distance to the left-hand, motion and distance 
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to the west, motion and distance to the south, degrees sout^ 
of the equator, degrees below the freezing point) th.^ 
departure of men, etc., are taken as negative. 

Note, The + sign is generally omitted before a positive quantity | 
hence when no sign is prefixed to a quantity, + sign iS underst^d’l^, 
1 hus + Rs. 5 and Rs. 5, + 8 and 8 are positive. ^ 


EXERCISE 7. (Oral) 


Write the following symbolically prefixing the usual sigQSH 
I. An income of Rs. 50. 2. A loss of Rs. 20. 

3. A debt of Rs. 100. 

4. An expenditure of Rs. 40. 

5. A saving of Rs. 15. 6. An ascent of 25 yds. 

7. A fall of 125 yds. 8, A promotion of Rs. 5. 

9. 200 ft. below the sea level. i 

10, 500 yds. above the sea level. 

11. 13 miles due east. 12. 15 miles due north. 

13. 17 miles due south. 14. 20 miles due west. 

15. 20° north of the equator. 

16. 15° south of the equator. 

I 

17. 8 men arrived. I8. 10 men gone away* 

19. 13 yds. to the left-hand. ^ 


20. 19 yds. to the right-handi 

21. 35° above the freezing-point. j 

22. 23° below the freezing-point. 

23. Rs. 40 received. 24. Rs. 40 given away, 

25. Express with proper signs all the following quantities 
as gains : ^ 

(i) gain of Rs. 12 ; (n) loss of Rs. 9 ; 

(iii) gain of Rs. 25 ; (iv) loss of Rs. 15. 


26. 


Express all the following, first as northerly movements 


and then as southerly movements : 


N, 


(ii) 7°6;; 


N, 


(iv) 


30 


Af A TRICULA TION A L GEBRA 


> 

N’t .r 

O ^C! 






27, I£ the dates are reckoned -i- from 0 A. D, onwards. 


express the following with proper signs: 


(i) 420 A,iy. 


♦ i 


(ii) 75 B.C . ; 


{ill's 1625 A.1X - 


/ 


(iv) 1200 B.C, 


- 'Sr . < 




feFa 



(I) Gain and loss, credit and debit, etc.. 


ceciconed fimia 





original financial position of a man. 











scent and the descent, etc., are 






mm the level df the ground. 


iili) 



^-4.- 





to the east and the distance to the 



ast, «^fetasce to th# right-liand^side and the distance 




tor the left-hand si 



etc., are measured from a particular 


<r 





on. 









cases 


^^agnkudes of opposite quantities from a particular position. 





♦ A 




PGSitiOii ffom 


a 

o 



we measure 


magnitude 



nu 


r. ^ f5 


led 




and 



ss 




Esuasuple S. A barrel fioating on the surface of a sea is 


m 

carried by successive tides 


follows : 


3 miles east. 4 miles west, 2 miles east, 5 miles west. 


6 miles east. Represent these movements by means of the 


usual signs. 





^ince the distance to the east is represented by the posi- 


tive sign and the distance to the west is represented by the 


liegative sign, therefore we have : 



(-t-3 miles)-i-(— 4 miles)i-{i-2 miles)-}- ( — 5 miles) 



6 miles). 


as the representation of the changes in the position of the 


barrel. 




Example 2. A person gains Rs. 30, loses Rs. 25, 

Rs. 15, and then loses Rs. 10. Represent 
symbolically, using a for Rs. 5. 

Since ci is to stand for Rs. 5, therefore a gain of Rs. 

would be represented by ^ Qa, los's of Rs. '*25 would be 
represented by — Sa, 




in of Rs. 15 would be represented 
by -\- 3a, and a loss of Rs. 10 would be rej^resented 

Thus these changes, when represented symbolically, stand 
as follows : 



■5a}4*( -f- ( — 2rt). 

Relative Position. Suppose all measurements 
lated on the following scale from the 32 mark. 


are calcu* 



Since 35 is 3 steps forward from 32, it is said to be (+ 3) 

relative to 32, and as 30 is 2 steps backward from 32J it 
is said to be ( — 2) relative to 32. 

EXERCISE 8. 

I. In the graduated scale XX\ take”^ as the starting 
point, and mark on it the positions oyhe following points : 





2. Tell from the scale the number of divisions 


(i) -h 3 and 


(iii) 

(v) 

(vii) 

(ix) 


- 3. 
10 and + 10. 

6 and -j- 4. 

9 and 0. 

0 and -h 5. 


(ii) + 5 



(iv) 

(vi) 


5 and 
0 and 


(viii) -b 8 and 




32 
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How many divisions do I move, and in wiist ditoction 


3. If I move from 4-3 to — 3 ? 


4 


5ui 


5. If I move from — -8 to — 5 ? 




If I move from — 5 to 4-8 ? 



If I move from 4*9 to 4-'^ ? 


If I move from 4-11 to — 3 ? 


If I move from —10 to 4-2 ? 


If i move from — 4 to 


10 ? 


move from 4 - 3 to — 9 ? 



a merchant gains Rs. 60, on Tuesday 




Wednesday 


on Thurs 


;v ^ 

gains Rs. 12, on Friday he loses Rs. 16, on Saturday 


he gains Rs. 24, and on Sunday he gains Rs. 40. Represent 

—. 1 .. ^ 


j changes by means of the usual signs. 




’3S 



The daily changes in the height of a barometer are : 


ay a fall of 


Wednesday 


a fall of -4 in., Thursday a rise of -2 in., Friday a rise of *3 


m.. 


Saturday a fall of *2 in., and Sunday a fall of *5 in. Re- 


changes 


14, The changes in the level of a hilly-road are as 


folio v/s i a rise of 80 ft., a drop of 50 ft., a rise of 110 ft.. 


a drop of 60 ft, a rise of 130 ft., a drop of 70 ft., a rise of 

A ^ M 



- 150 ft. Represent the level symbolically, using x for 10 ft 




15. 


Py Qy Ry Sy T are five stations on a railway. From 


P Xo Q the level falls 50 ft, from Q Xo R it rises 70 ft., 


from i? to 5 it falls 40 ft., and from S to T it rises 80 ft. 


Represent the whole level symbolically, using a for 5 ft. 


16. An aeroplane rises to a height of 850 ft., then descends 


350 ft., it again rises 260 ft., and then descends 145 ft. 


Express its ascent and descent symbolically 
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17. The average temperature of a day was 80°. At certain 
hours of the day the temperature was 75°, 78°, 84°, 88°. 
State each of these, relative to the average temperature. 


IS. Reckoning times from 10 a.m., express each of the 
following times on a certain day by the directed numbers : fli 

(i) 4 P.M., (ii) noon, (iii) 7-30 a.m., (iv) 3-20 p.m. 


19, The free2iflg.*point of a Fahrenheit thermometer is 

32°. Express the following temperatures relative to the 
freezing-point : ^ 

E 

(i) 78°, (ii) 24°, (iii) 32°, (iv) 0°. 

20 If a goods train runs with a speed of 20 miles an 
hour and a passenger train with a speed of 35 miles an hour 
in the same direction, express ; 

% 

(i) the speed of the passenger train relative to that of 
the goods train ; 

(ii) the speed of the goods train relative to that of the 
passenger train ; 

(iii) the speed of a pole fixed along the railway line 
relative to that of the goods train : 

(iv) the speed of a pole fixed along the railway, line 
relative to that of the passenger train. 


ADDITION 



tiraphic Illustrations. The following graduated 

e^ist * eaclr to west or west to 

, each of its dxtrisioas stands for one mile. O is the 

sUrtmg-pomt.. A man Is sonnncA/» 



road* 





'\ , 


• • * 


.V irn 

Ad t -'» 

■ * 
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- ?* 








. '*^5 





^ Marie the successive positions of the man and express in 


>ch of the following cases the whole movement by means of 




«<■« 


west 


X0—&, 


.t 


* -g * 


1 * * 


o 


-■ * ^ « - 


* --« - 1 - « « 



(i) When he goes 8 miles to the east, then 5 miles to the 
St, and is thus 13 miles to the east. 



He repress m'a lion i (+8 miles)+(4-5 miles) 


+ 13 



(ii) When he goes 4 miles to the east, 3 miles to the 

5 miles in the same direction, and is thus. 

12 miles to the east. 










Symbalic representation : (+4 miles)+( + 3 miles) 


■c- 


H(H-5 miles)= +12 miles. 


(hi) When he goes 8 miles to the west, then 5 miles to the 
west, and is thus 13 miles to the west. 


Symbolic representation : ( — 8 miles) + ( — 5 miles) 


13 miles. 


j) When 
and ther 


miles to the 
and is thus 


12 miles to the west 


Symbolic representation : ( — 4 miles)+( — 3 miles) 


+ ( — 5 miles) 


12 miles. 



Illustrations. Let a stand for one rupee 




Arithmetical examples 


(i) Rs. 4 gain+Rs. 3 gain (+4a) + ( + 3a) = -\-7a. 


Rs. 7 gain. 


(ii) Rs. 4 gaia+ Rs. 3 gain ( + 4a) + ( + 3a) + ( + 5a) 


+ Rs. 5 gain = Rs. 12 gain. 


+ 12a, 


(iii) Rs., 4 loss -f Rs. 3 loss 


4a) + ( 


Rs. 7 loss. 


(iv) Rs. 4 loss -h Rs. 3 loss 


4a)+( — 3a)+( 


+ Rs. 5 IqssssRs. 12 loss. 


12a 


^ From these and similar examples it follows : 


4 -f 

i 


1 






. FIRST FOUR RULES 





Rule /. The sum of a number of like terms! Mil of the 

• Qfil 

same sign, is a single like term of the same sign, and its 
co-efficient is the sum of the numerical values of the 
several co-efficients. 

Example 1 . Find the sum of -\-2aby -\-7aby -\-Bab» 


Here all the terms are alike and have the same sign ; 
hence the literal part of the sum is aby the co*efficienfris 17, 
i.e. (2 + 7 + 8), and the sign to be prefixed is + . 




sum = + Vlab. 


Example 2. Find the sum of -3ab^y —Sab-y 

Here all the terms are alike and have the same sign ; 
hence the literal part of the sum is ^he co -efficient is IS, 
t.e* (3 + 5 + 7), and the sign to be prefixed is — . 




sum 


15ab 


w 

In the above scale, mark the successive positions of th^ 

man and express in each of the following cases the whole 
movement by means of the usual signs : 

(v) When he goes 8 miles to the east, then 5 miles'll 
the west, and is thus 3 miles to the east. 

Symbol ic represen tation : ( + 8 miles) + ( ~ 5 miles) 

= +3 miles. 

(vi) When he goes 8 miles to the west, then 5 miles 
to the east, and is thus 3 miles to the west. 

Symbolic represe7ttation ; (—8 miles)+(+5 miles) 


When 


3 miles. 


west, then 7 miles to the west, and is thus 4 miles to the west 
Symbolic representation : ( + 8 miles) + ( — 5 miles) 


When 


+ (^7 miles) = --4 miles. 


A 4. i.1^ ^ M V iiiuco vu me 

east, then 7 miles to the east, and is thus 4 miles to the east 
Symbolic representation : ( - 8 miles) + ( + 5 miles) ^ 

+ ( + 7 miles) = + 4 miles. 
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Money Illustrations. Let a stand for one rupee. 




Arithmetical examples 




Rs. 8 gain+Rs. 3 loss 

— Rs. 5 gain. 
Rs. 8 loss -h Rs. 3 gain 

= Rs. 5 loss.fc 

(iii) Rs. 8 gain-i-Rs. 3 loss 
-r Rs. 4 gain = Rs. 9 gain. 

(iv) Rs. 8 loss+Rs. 3 gain 
+ Rs. 4 loss = Rs. 9 loss. 


Algebraic representation 


( + 8^) -f ( 


-1-5^. 


( — 8«) 4- ( + 3^?) 


( -f* 8<?) -}- ( — 3^) “h ( 4“ 
( — 8(3:) 4* ( 4“ 3a:) 4" ( ~ 








From these and similar examples it follows : 

Rule 2. The sum of a number of like terms, not all of 
© same sign* is a single term. To obtain its co=efficient 
together the co-efficients of the positive terms and 


the co<=efficlent$ of the negative terms, take the difference 

two results, and prefix the sign of the greater* 


Pol 










sum of 


4 - ^ab^c — Vlab'^c, 


Here all the terms are alike, but have different signs; 
eace the letters in the sum are ab’^Cs the co-efficient is 2, t,e* 


( 0 .^ 8 — 44 - 12 ), and the sign to be prefixed 


sum 


2ab^c, 



EXERCISE 9. 





I- 


Prove graphically that 

(i) (4-7)4"(4"12)= 4"i9» 

- 5. 
4- 2, 


(ii)(-7)4-(-12) 


19 . 


(iii) (4- 7) 4- (-12) 
(v) 4-5 — 3 


(iv) ( — 7) 4"(4~12)= 4" 5, 




(vii) 4*8— "8 

(ix) 4-5— 74-8 


0 , 
-b 4, 


(v!) 

(viii) 

(*} 


5-1-3 
13-1-12 
5 + T-B 




<r 


2 , 

0, 

4 . 
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Add {orally ) : 


2. -7x 

H-4e 

3. 

Sax 
— lax 

4. 

4- ISaxy 
— 9axy 

5. + Sab 

-lab 

4“ Sab 

6. 

— 4Ary^ 

4- Ixyz 

— 1 Sxyz 

7. 

4- 9A;*y 

4-12A;^y 

8. — 

— Sy^z 
^y’^z 

9. 

— 2171^71 

4- Vlm^7i 

— STTt^n 

10. 

4- ^p^q"^ 
-12^2^2 

4- ^p'^q’^ 

Simplify : 






11. ^ab-vZab — 2ab — Tab. 

# 

12 . 12 >xyz —'^xyz->r^xyz, 

13. — Sabx‘^ + ^abx"^ — ^abx^ -{-^abx^ — 2abx^. 

14. —ipq^r — \2pq’^r-\-'7 Pq'^r—2>Pq'^r-\-Spq’^r.~-^pq'^r. 

Simplify by collecting like terms : 

15. a — 2b-\-2»c — ^a-\-^b — Sc\-2<i* 

16. ;r — 4y 3j/-(-45r — 5Ar-f-2y — 10<2r4-5y ^-AT. 

17. 3/>^ — 3^<7-|-4^^ — P"^ -\-l pq—Qp^ — 2pq -{-Sq"^ . 

18. Sab — \bc -j-ca — 2ab -j- 6ra -\-lbc— Zca 4- bc» 

19. ^x'^yz^xy'^z—^x’^yz—Sxyz'^ ■\-Sxy’^ z -\-l xyz"^ . 

20. ^ax"^ y — Sa"^ xy -^-^ax^y — laxy"^ -\-2a^ xy — ^axy"^ . 

* Del. In a scale of directed numbers, the number midway 
between any two of the numbers is called their Arithmetic 
mean. 

Thus in this scale 

fc — > « T I « - * * I - I -i I 1 — < I j > t 

*8*7^6 *5 *4 "‘3*2 •i—O "f 2 3 4 *^6 *^7 *^8 

(i) the Arithmetic mean of+l and 4- 7 is 4-4, 

(ii) the Arithmetic mean of 4-2 and — 4 is — 1, 

(iii) the Arithmetic mean of —2 and— 6 is -4. 


3S 
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But (i) half the sum of -f- 1 and -f- 7 is + 4, 

(ii) half the sum of + 2 and— 4 is -1, 

(iii) half the sum of— 2 and— 6 is — 4. 

therefore, the Arithmetic mean of two directed numbers 
may be ootained by dividing their algebraic sum by 2. 

bimilarly, the Arithmetic mean or the average of, say 

8 directed numbers = algebraiKum 

8 

* 21. Find the Arithmetic mean of the following directed 

numbers ; 

(i) 4* 16 and -j-24, (ii) —Sand +-14, 

(Iii) -Sand -20, (iv) +8 and -22, 

(v) —7, -f-4, —5, 4-6, (vi) —9, 4-5, -f3, —6, 4-7- 

22* Draw a straight line X.OK.' on squared paper and 
represent on it 5 points whose heights are -hS, -|-4, —2, -h3„ 

— 3. Find the average height of these points; draw a straight 
line LM at the a^rage height above XOX\ Express the 
height of these points relative to the straight line LM, 

^ 23* Represent on squared paper 9 points whose heights 

ace 4" JO, ^ 4-2, —7, -i-3, 4-5, —4, -|-6, -j-ll, with 

referenc^^ a st. line 

Draw another st. line parallel to AB and at the average 

height of tnese points. "PExpress the height of each of these 
points relative to this st. line. 

Example 4. Add together —\a^b-\-%ab^ — 2b^ ^ 

— T.ab'^ — Za^by and b^ — 3«^ -yab'^ . 

Here, by arranging the like terms in columns and adding* 
them up, we have 

, 5«3 — 4«2^4.6a/52_2^3 

— 3<i^^ — Zab"^’ 

• — 3a^ .4' 

3«3 — 7a2^4-5ad2 ^^3 
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Add together : 

24. ■h3xy, — 2xy-{-y^» 25. x^-^xyj—xy^y^, 

26. a^-^ad,—ab—b^, 27. 

28. a^~\-a-\-l, 3a^ —a-{-2, 5a^ — 4:a — 7, 

29. — 5x^ 3xy — y^ , — Sx^-{-xy — >^*,7:1:^ — 3y^. 

30. 2;r+3>' -42-, —5x—y~^, —3x—4y. 

31. F^-b^c-^c’^b, 2b^c—3c^b, -U^-2c^b. 

32. 3ci^x^ — ^ax — 10, 2ci“x'^-\-ax — 6, — 4a^x^ -i-ax-i-Q, 

33. a^ — 5ab — 4b^, —3a^-h2ab — 6b^,5a^-{-3abi-2b^. 

34. 5p^ 2pq-\-7q'^^ -\-2p'^ — 5^^-|-10^®, 

35. —\~3x-2x^ , 5;»;-3 + 4^3, + 2;»:3 — 2;r+ 2. 

36. 3(1 — 4b-\-3c — d-\-^ey — 2aA^4b — 2c — 7d-\-3{, 

— 6^j!+4^ — 3c— 7rf+9/, — 5a — 2b 4-5c — 4d — 3c, 
9a—2b—c-\-2c—6f. 


37. 

3ar® -|-2y® — 9, 7x^ — 3x — 

-4, - 

-9;r2- 

7y^+^, 



— 4z‘^-\-y2-~3xy, 6y^-hz^ — 

3xy 

— 3^2', 32'® + 4>'2r — 

2xy, 

38. 

^a^^^ab + b^, 2ab-ib^ + 2a^, 


-\-%ab — 


39. 

If ^ = ^® ■“ 5^”|" 8, B'=^4x— 

-3, 

C=6- 

-x^, find 

the 


value of A4-B-\-C. 





40 . 

If OT— 4a® 3a 4- 5, y=t — 2a -f* 7a® -{“4 and 




“~9 + 4a — 11a®, find the value of x-\-y-\~ 2 . 


SUBTRACTION 

5. Principle. In Arithmetic 8 — 5 means that we have to 

lind the number which must be added to 5 to make 8 ; or, 

generally, to find the number which must be added to the 
subtrahend to make the minuend. 

In Algebra to subtract subtrahend from minuend means 
lo find out : 

(i) Ho\v far the minuend is from the subtrahend, and 

(ii) the direction in which it lies. 
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Graphic Illustrations. 


— < < ' < • « — : + 

X 0 X 

(i) To subtract +5 from +8 means marking the 
positions of -{-5 and +8 and finding out the direction and the 
number of steps to be taken from +5 to reach +8. 

Evidently, in this case, we take three steps in the 
positive direction ; hence the answer is + 3. 

(ii) To subtract — 5 from 4- 8 means marking the posi- 
tions of — 5 and + 8 and finding out the direction and the 
number of steps to be taken from — 5 to reach 4- 8. 

Evidently, in this case, we take thirteen steps in the 
positive direction ; hence the answer is 4-13. 

(iii) To subtract +5 from —8 means marking the 
positions of + 5 and — 8 and finding out the direction and the 
number of steps to be taken from + 5 to reach — 8. 

Evidently, in this case, we take thirteen steps in the 
negative direction ; hence the answer is — 13. 

(iv) To subtract —5 from —8 means marking the 
positions of —5 and —8 and finding out the direction and 
the number of steps to be taken from —5 to reach —8. 

Evidently, in this case, we take three steps in the 

negative direction ; hence the answer is —3. 

» 

JLet us now compare algebraic addition with algebraic 
subtraction : 


Algebraic addition 

Algebraic subtraction 

r (i) + 8 (ii) + 8 

- 5 +5 

1 4-3 +13 

1 (iii) - 8 (iv) - 8 

1 — 5 +5 

I _13 _ 3 ' 

(i) + 8 (ii) -h 8 

+ 5 - 5 

4-3 +13 

(iii) - 8 (iv) - 8 

+ 5 — 5 

- 13 -31 
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On comparison we find that the answer to 

(i) in addition is the same as to (i) in subtraction, 


(-‘0 

n 


• 1 

(ii) » 

II 

(iii) 


II 

II 

(iii) » 

II 

(iv) 

II 

II 

II 

(iv) „ 

1 1 


but in each of the above corresponding cases the second 
terms the subtrahend and the corresponding term in 

addition) have opposite signs. 

Rule. Change the sign of the subtrahend and then add. 
V/hen one compound expression is to be subtracted from 

another, we take the following steps : 

(1) Arrange the like terms in columns. 

(ii) Change the signs of all the terms in the subtrahend. 

(iii) Add the terms in columns. 

Example 1. Subtract 3a— 5^ —t: from 5c— 83 

It means : To arrange the like terms in columns, change 
the signs of all the terms in the subtrahend, and then add. 
Thus we have 

H-4a— 83-h5c 

— 3a 4-53 -f c [Signs changed.] 

-f- a — 334-6^ [Addition.] 

Example 2 . Subtract 

— l from 32.a;2 4-20;rj/ — 3>'^. 

Arranging the terms properly, changing the signs in the 
subtrahend, and adding the columns, we have 

32.^:^ 4- 20;ry — 3y 2 

4-5;r^ — 12xy — 2c^ 4 - 1 

37x^ 4 - 8xy - 3 y 2 _ 4- 1 ^ 

EXERCISE 10. 

Subtract with the help of a graduated scale : 

I* 4" 7 from 4-12. 2. — 7 from 4-12. 

3. 45 , 7 from - 12. ^7 from -12., 
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S. 4-12 from 4- 7. 
7. 4-12 from — 7. 


6. — 12 from 4- 7. 

8. —12 from — 7. 


Subtract (orally) : - 




9. 

4 - 7a from4-12«. 

10 . 

— 7a 

from 4 - 12 a. 

11 . 

4 - 7a from — 12a. 

12 . 

— 7a 

from — 12 a. 

13. 

4-12?;^ from -l-7m. 

14. 

-12 p 

from 4 - 7 A 

15. 

4 - 12 w from— 7 w. 

16. 

-12x 

from —7x. 

17. 

4 - 5x from — 5 j;. 

18. 

— 7m 

from -{‘7m. 

19. 

4 - 9n from4-9w. 

20 . 

-13q 

from —13^. 

21 . 

— m from 0 . 

22 . 

4 - m 

from 0 . 

23. 

x—y from,;*: 4- y. 

24. 

x—y 

from x—y. 

25. 

4 -^ 4 -e: from a. 

26. 

—b+c 

from a. 

27. 

— 3;»: 4- 4y from 7x 4 - 5y. 

28. 

-\-2m- 

-6n from 3m 



Subtract by arranging like terms in columns : 

29. 3x-j-2y + j^ from 5xi-2y -hS^r. 

30. 2a6 — 3^c+7{:afrom—ad-h4dc-i-6c^a. 

31. —x^ + 4y^—xyfrom^x^ — 2y^-i-3xy» 

32. 11 — 4-3^^ from 2x^—2y'^ — 7. 

33 . 1 — + from 3 — 2m'^—m*, 

34. ^^ 4 - 2 y 2 4 - 2'^— 6 from 4;»r2— 7 + 2 ’^— 2y2. 

35 . a^ — 2ab\-3b'^ from — 4 -a^ — 9^*. 

35 _ 8 ;i: 2 y 2 __ 3 ^ 252 __ ^ 2 ^ 2 from —\2x'^y'^ — 4y'^2‘^ 

37 3p'^-\-^p'^q — pq'^ — 2q'^-^3 from \p^ — p"^ q — pq’^ -V2q'^ 

-3. 

38. —x"^^ ^xy — ^y"^ yz — from x"^ 4- — 2y^ 

— 4z^. 


39. Subtract a^ + b^ from the sum of a^-h2ab-hb^ and 

41^ — 4 "^^* 

^ 40. Subtract the sum of x^4r^ xy-\-y^ from the sum 

of x^ -\-xy-f-y^ and x^^xy-\-y^. 


If x=3a^~l, y = 232+4, ^ 24 - 7 , find: 


41. x—y. 

44. x+y-"^’ 


42. y-~z. 

45, x—y-\-z 


X. 


43. 

45. y 4” ^ 


47. Which is greater and by how much : 


(i) 


12, -7? 


(ii) 0, -4 ? 
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6. Removal and Insertion of Brackets. \i 

To add a and -\-b-\-c is the same as n -f but ^ 

know that when a and -\-b-\-c are added together, the sum is 

.*. a-{-(^-\-b-^c)=ci’\‘b'\-c» 

Similarly, to add a and -b-^-c is the same as « -f- ( ~ ^ -f- r), 
but we know that when a and — b-\- c are added together, the 
sum is a—b-\-c. 


# « 


a-\-{ — b-\-€) = a—b-{-c. 


Hence we conclude that the brackets preceded by "h sign 
may be removed without making any change in the signs 
of the enclosed terms. 


To subtract -\-b-\-c from a means the Same as a—{-{-b-\-c), 

but we know that when is subtracted from a, the 

answer is a — b~c. 

.*. a—(^-^rb-\-c)—a—‘b—c. 

Similarly, to subtract — ^-hrfrom a means the same as 

«— ( — but we know that when is subtracted from 

the answer is a-{-b—c. 

^ ~ b c') — CL b —— c% 

Hence we conclude that the brackets preceded by sign 

may be removed on changing the signs of the enclosed 
terms, i.e., from + to — and from — to -f. 

Example 1. Simplify { ^3x+(5-‘2x) } . 

The expression = 7:*: -h { — 3;r -h 5 — 2a; ) 

— 7x—5x-{-5 

• =2a:+5. 

Example 2. Simplify 7x-~ { ~-3x^(S-’2x) } 4 
The expression =^lx^ { — 3;i?— 5^2;r} 

= 7jr— { -^x—5 } 

“ 7x-\- x-^S 
~ 8x ”f“ 5» 


4 
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itiple 3. Simplify by removing: the brackets 

(a-^d-\-c -\rd) — {a—b->rC — d)-{-(a — — d). 

The expression =a-^b+c-\-d^a+b-^c+d+a—bi-c-(I 

— (i'\-b-\'C -f- d^ 

Example 4. Shew that 

J 

(1 + 3^) — (2 — 5;r)+(2 — 3;r)— (1 + 5;r) = 0. 

The expression =l + 3jc-2H-5^-f2-3^—l — 5;r 

= 1 - 2 + 2 - 1 -H 3 AT -h Sat - 3;i: - 5 a: 

= 1 + 2 — 2 — 1 + Zx + — 3^: — 5x 

= 3 — 3 + 8;r — 8;tr=0. 


EXERCISE 11. 

Writedown the value of the following without any process^ 

*• (0 +( + 5)> (“) -*^( + 3), (iii) +(— 7), (iv) —(—6). 

2 . (i) -(-3;«), (ii) +(-5^.), (iii) -2-(2-2), 
(iv) -(2_4)~2. 

{.P - P\ 

4. (i) +(-!) + (-. l)+(_i), (ii) -(+3)_(4.3)^ 

( + 3), (iii) ^(-3)-(-3)-(-3). 

Simplify : 

5, 4^+(— 3^ — 5^). 6. (4a — 5^) + ( — 2« + 4^). 

7. (6p— 2<7) + (3<7— 4^). 8. 4^— (—3^+5^). 

p. 7^-(-4^-2/). 10. (3a-4^)-(— 2a+53). 

11. (/— 5?w + 2«) — (— 3« + 4»» — 5/). 

12. •— 3iSE “*3^ + f + 3a + 3^ “ C 

13. ^ + { 2^+3 — 5^— -(— ^+7)+5 } • 

14. 2;^-(-3+^^^-5)-7. 

15. 2a+(+5^— 7^— 2a). 14. 2— {a— 3+ ' -5} } 

17. 5>'-[3a:+ { 2y— (3y-^) + 5^ } ]. 

18. ^(-.(«(-_(-(_l))))). 

19. ^3+(~(+(-( + (-l))))). 
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20. 1-[1- { }]. 

21. If a== —1. b=s — 2y c~ — 3, find the value of 



1— [tf— { a-^(6^c—a—d—c)} I* 


Find the value of : 

23. (x-i-y~^2)-jr(y-\r2—x)—(2+^—y)—(x-{-y-^2), 

24. (a—6-\-c)'-(3a-~3d-{'3c)-{-(2a—2d-i-2c). 

25. + A® — -\-abc) — (a^ — 6^ -ht® — adc) + 

(a^ — d^ -\~c^ — adc) — i-abc)* 

26. [a- {d-[-(c-\-d)}]-[a-\- {d-(c~d)}-\ 

+ [«- {^-ic+d)}]-[a- {d~(^-d)} j. 
ZI. Find whether 

5 — (3 — 9) or 9— (5 — 3) is greater. 

From the above rules for the removal of brackets, we 
deduce the following rules for the insertion of brackets : ; 


be 


prefixed 


^ > I 


(ii) Any number of terms in an expression ma^ 
put within a pair of brackets and the sign ^ prefixe^^ 
provided the signs of all the terms placed wil 
brackets be changed. z.e„ from + to ^ and from ^ to -fl, 

■* * ' '' " , ' *' ’'* ?■ 4 * f ' 

For example, a+d-c -{-d-e-\-/ msty be written in the forn 

a-\rb—(c — d-{-e^f) 


or a 


( — b+c—d+e—J) 


i' 




or +(a-\-b)-{c-d)-Xe-f) 

(~a—b:i-c)-^(d~e-^f) 


s ' % 


> 




► _ * 


/t X 


> » 


or 

or 


• ^ 


** ^ 


> * * ■ y » \r * ^ i M A ' 

( ~ "H ( — ^ + d)— (e>rr /). 


! ' " I I 
^ t * \ 


' t : ^ 


28. Enclose all the terms after the 

of brackets preceded by (a) positive sign, 

(i)- 


within 


(ii) a: 




negative sign: 


, t 

i 


f ' 


ca-{-c^ 



* ' I 




^ I 


» V 
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* 29. Bracket like powers of Xt so that the sign before the 
brackets may be (a) positive, ip) negative : 

(ii) ax^ — bx^ -^-cx — dx^ — ex'^ — lx. 


^ 30. Fill in the blanks : 

(i) — 1=* +{—(+( — (+{ )))))» 

(ii) +«=-(-(-(+(-(+( )))))> 

7. Co-ordinates of a point. The annexed figure is the 
plan of an examination hall. The position of each candidate 
is indicated by means of a dot. 


Suppose the position of a parti- 
cular candidate is to be pointed out 
to the superintendent from some 


distance. ^ 

If we merely say that he is in ^ 
the 3rd row, it is not enough, for the ^ 
3rd row may be-from the front wall o 
or back wall. Again, if we say ^ 
that he is in the 3rd row from the i 
front wall, even that is not enough ^ 
for there are in all 8 candidates in 


Buck tVAii 



fROMt W A U 





that row and he may be any out of these 8. 






Even if we add that he is in the 5th cplumn, it is not 
enough, for the 5th column may be from the left-hand side 
wall or from the right-hand side wall. If, however, we say 
that he is in the 5th column from the left-hand side wall, 

his position is definitely fixed. 


Hence to locate definitely the position of a candidate in 
an examination hall, we have to refer to his position with 

respect to two adjacent walls. 
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fix the position of a point P in a plane, 
reference to two straight lines (say XOX* and YOY*) at rig 



V 






angles to one another, 
it is not enough to say 
that the point P is 5^ 
from YOY* and 3' from 
XOX\ for there could 
be 4 points , P" , P'* * 

(see fig.) each satisfy- 
ing the given condition ; 
but if we say that it is 
at the distance of + 5' 
from YOY* and + 3' 
from XOX\ the point 
is definitely fixed in 
position. 

In order to fix the position of P* , we shall have to say that 
it is— 5' from YOY* and-i-3' from XOX\ 

Similarly, the point P" is — 5' from KOK'and - 3'from XOX\ 
and tlie point P"' is + 5' from YOY* and-3' from XOX\ 

These distances of a point from the lines of reference are 
called co-ordinates of the point. 




The distance of a point from YOY* is called the abscissa 
and is usually represented by x, whereas its distance from 
XOX is called the ordinate and is usually represented bv v 
The lines and YOV' are called the and y^aJ^s 

respectively. O, the point of intersection of the axes from 
which all measurements ar^nade, is called the origi n. 

The plane is divided into 4 compartments by the axes, and 
each of them is called a quadrant, (See figure on page 48.) 
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In quadrant 

V 

^ If »> 

•» 

^9 19 


I je is + and y is + 

II ^ — If y 99 "i* 

HI ^ ft 9> y 99 “ 

I^ ^ "t* 99 y 99 


t 


% 

9 

I 


« 



' The process of determining the position of a point in a 

# 

plane, with reference to the two axes, is called plotting the 

point. 


For the graphic representation of points and lines we use 
ordinary squared paper, in which the side of a small square 


is '1" and the side of a 
big square is 1". 

Example 1, (i) Write 

down the co-ordinates of 
the points C, D 

taking *1" as a unit. 


(ii) Write down 

the 

co-ordinates 

of 

the 

points Py P^f 


/> 

3 » 

taking 1" as 

a 

unit. 

(See fig.) 
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(i) If we take *1" as a unit, 
the abscissa of W is 4" 4 and ordinate 4” 3, 


19 


99 


99 


99 


99 


99 


99 


B 


99 


0 

4 


99 ^ t9 

„ Z? „ + 6 


9t 


99 


99 


99 


99 


99 


+ 7. 
-5. 
-5. 



(ii) If we take 1" as a unit, 
the abscissa of P is +*7 and ordinate +-6, 


99 

99 

99 


99 

-•6 

99 

99 

-h*4, 

19 

9 9 

99 


99 

-•8 

99 

99 

0. 

99 

99 

99 

Pz 

99 

+•3 

99 

9 9 

-•8. 


Example 2. Take *1" as a unit and plot the points 
(7, 10), (-5, 6) (-8, 0), (-4, -5), (0, -6), (3, -8). 

To plot the point (7, 10), we take from O, 7 units along^ 
OX and from there 10 units parallel to OV. (See fig.) 

To plot the point (— 5, 6) we take from C>, 5 units along OX*' 
and from there 6 units parallel to OV. (See fig.) 

To plot the point (—8, 0), we take from O, 8 units alongi 
OX' and from there no unit above or below it. (See fig.) 

^Po plot the point 
(—4, —5), we take 
from O, 4 units along 
OX' and from there 
5 units parallel to 
Oy ' . (See fig.) 

To plot the point 
(0, — 6) , we take no 
units along OX or 
OX' and 6 units 
parallel to OV' from 
O. (See fig.) 

To plot the point 
(3, — 8), we take from 



Of 3 units along OX and from there 8 units parallel to Oy\ 
(See fig.) 
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EXERCISE 12 


1 . Write doTvn the co-ordinates of the points Pj, P 3 
^4* Ps* Pe* ^7» P8» P 9 ^iiis figure : 

(i) taking * 1 " as a unit. 

(ii) taking 1 " as a unit. 

2 . Take * 1 " as a 


unit and plot the 
points : 

(9. 7). (0,6), (-5. 8). 

(6, 0), (-7. -4). 

(0. 7), (-8, -5). 
(“7, +8), (9, —6). 
(17. -1). (-20, 4), 
(0,0),(13,0).(0.-13). 

(9. - 9), ( - 9. - 9), 

( 0 . 11 )- 

3, Take 1 '' as a 
unit and plot the 
points : 

( 1 , 0 ), ( 0 . - 1 ), 
(- 1 . - 1 ), (- 1 . 0 ). 
(1-3. 1-S), (3-2, --6), 
(3-6,- l-2).(- 1-4,0), 
(0. --5), (-6. --5). 



4. Draw on squared paper taking -T' as a unit, the 
figures whose vertices are the points ; 


(i) (0. 7), (5,0), (-5.0): 

(ii) (5, 9), (-11, 6), (7. -4); 

(iii) (6. 8). (-6, 10). (-5, -7), (12, -9); 

(IV) (6, 10), (-7, 10), (-12, -4>, (14, -4); 

(v) (3,6). (-7,7). (-12, -3), (-4, -6), (9, -8). 


MULTIPLICATION 

8 , Law of signs, (a) Let us consider the changes in 
Ale annual saving of a municipality by the arrival and 


DIRECTED NUMBERS, FIRST FOUR RULES 



departure of taxpayers and orphans, the former paying and. 
the latter receiving Rs. 8 each annually. 

(i) If five new taxpayers come in, the municipal saving: 
is increased by Rs. 40. 

(ii) If five taxpayers go away, the saving is decreased 
by Rs. 40. 

(iii) If five new orphans come in, the saving is decreased 
by Rs. 40. 

(iv) If five orphans go away, the saving is increased 
•by Rs. 40. 

If a tax of Rs. 8 be represented by -{- 8, an increase of 
Rs. 40 in the saving would be represented by -f- 40 ; a pay- 
ment of Rs. 8 would be represented by — 8, and a decrease of 
Rs. 40 in the saving would be represented by -—40. If the 
coming of five men be represented by -f- 5, the going away 
of five men would be represented by — .5. 


With such notation, the above four processes stand thus : 


(+8) x(-f-5)= +40 
(+8 )x(- 5)=~40 
(-8)x( + 5)=-40 
(-8)x(-5)= +40 



□ 


{p) Let us consider the position of a ship, taking the 
equator as the starting place, the degrees north of the equa- 
tor positive, the degrees south of the equator negative, the 
days to come positive, and the days passed away negative. 

(i) Suppose a ship sailing Jiortk at the rate of 3° per 
day is at the equator, 5 days hence it will be 15® north of the 
equator, and 5 days back it was 15® south of the equator: 

or, ( + 3)x( + 5)=+15 . , , 

( + 3)x(-5)=-15 . . . (ii) 


(ii) Suppose a ship sailing south at the rate of 3® per 
day is at the equator, 5 days hence it will be 15® south of the 
equator and 5 days back it was 15® north of the equator : 

or, (_3 )x( + 5)=-15 

(_3)x(-5)=+15 

From these and similar examples, we generalise the 
process as given on the next page : 
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, ^ . V. 


(+tf) x(-{-^)= -^ab 

( ” X ( "1“ fj) — — ab 
{-<r a) x b) = — ab 
( — «) X { — b)= +ab 


(i) 

. (ii) 

(iii) 

(iv) 

Law. The product of two quantities with like signs is 
positive. 

The product of two quantities with unlike signs is 
negati ve. 

Note, (i) (h-a) x 0= -h(^ixO)= +0 = 0, 

(ii) 0x(-l-a)= +(0xa)= +0 = 0, 


(iii) ( — a)x0 

(iv) Ox ( — a) 


(<2 X 0) 
(0 X d) 


0 = 0 , 

0 = 0 . 


Hence, if one factor is zero the product is zero. 


Graphic Illustrations 


Conve?ition. An area is usually 
considered positive, if it is on our 
left-hand side, when we go round 
it. (See fig. 1.) 



^ 

Positiy/e 


Area 

► 



Fig. 1. 


An area is usually considered 
negative, if it is on our right- 
hand side when we go round 
it. (See fig. 2.) 


Neqative 

4r<»a 


Fig. 2. 


With this convention, 
we can easily illustrate 
the law of sign graphi- 
cally, as discussed below: 

XX* and YY* are the 
axes and O is the origin. 
In each quadrant a rect- 
angle is constructed 
whose sides are 4 units 
and 3 units. In each case 


1 

# 

Y 


► 

(■4)x(*3)=-f2 

♦ 

T A. 



X 

o . 

.r 

Tj 


/ 



Y 
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we start from the origin, move along the j;-axis and then 
complete the circuit. It is obvious that 

(i) the sides of the rectangle in the first quadrant are 
(+4) and (+3), and its area is (4-12) ; 

(ii) the sides of the rectangle in the second quadrant 
are (—4) and (4-3), and its area is (—12) ; 

(iii) the sides of the rectangle in the third quadrant 
(—4) and (—3), and its area is (4- 12) ; 

(iv) the sides of the rectangle in the fourth quadrant are 
(4-4) and ( — 3), and its area is (—12). 

EXERCISE 13. 


1. Multiply {orally) : 

(i) (4" 5) by (-1-7), 

(iii) (_9)by (-hS). 

(v) 12 by -5, 

(vii) 4- 5a by 4- 8, 

(ix) — 8w by 4- 4, 
(xi) 6a by — 12, 


(ii) (4-7) by (- 2), 

(iv) (-8) by (-4). 


(vi) 


15 by 8, 


(viii) -\-7m by —4, 

(x) — 7m by —8, 
(xii) 12 by — 2/«, 


(xiii) — 8 by 0, 


(xiv) Oby — 6 (xv) 4* 3a by 0. 


2. Multiply (orally) : 

fi) 4x0x(-3), 

(iii) (4-2a)x(-3/^)x0, 

(v) ( + 5 )x(4-5), 

<vii) (-a)x(-a), 



(ix) (-r)x(-r)x(-r)x(- 0 , 

(x) (-P)x(-p)x(-I>)x(-/>)x(-p), 


(ii) (4-4 w) xO x( — 3;^^), 

(iv) 0 X ( - 7;5>) X ( - 2*7), i 
(vi) (_5)x(-5), • 

(viii) (-d)x{-d)x(- d), 


(xi)(-l)x(-l), 


(xiii) (-l)x(-l)x(-l)x(-l), 

(xiv) (-l)x(-l)x(-l)x(-l)x(-l). 


(xii) (-l)x(-l)x(-l), 


3. Show that : 

(0 (4-a)* = 4-a® and ( —a)^ = -\-a^, 

, (it) (4-ar)®= 4-:a;3 and (— ^)3 = — 

and i~p)*= 
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(iv) 

( +ot)® : 

and (- 

—my 

= —m 

(v) 

(+1)” = 

= +l 

and (- 

-1)2 = 

= "i"4» 

(vi) 

(+1)^ = 

= +l 

and (- 

-1)3= 

-1, 

(vii) 

( + 1)* = 

= +l 

and (- 

-!)♦ = 

' + 1» 

(viii) 

( + 1)® = 

= +1 

and (- 

■1)3 = 

-1. 


4. What rule do you deduce from the above eight exam* 

pies ? Apply that rule to find out the values of the 
following : 

(i) (-1)5^ (ii)(-l)e4, (iii)(_a)S3. (iv) 

(V) (vi) (vii) 

5. 8;r=0, what is the value of ;t: ? 

6. 4(^—3) = 0, what is the value of - 3 ? 

7. Find the value of — 2x^y—^xy- ■\-y^ by substi* 
tuting for x and y the values given in the table : 



8. Find the value of : 


(i) 5x^ -- 3x^ 4x 1 , 

(ii) --3x*-i-x^-i-2x^—x-i-4, 

(iii) -4A;3-2;t:2 + 6;i;-9, 

when X has values —2, +3, — 1, 0. 

9. Find the product of ; 

(i) (-2y)^ (3y)\ (-y>, 

(ii) 

10. Simplify ^x\x^ — 3;try + 2 y 2 )_ 2xy{3x^ ~ 2xy \-y-) 
y‘^(2x^ —xy—y^'). 
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9. Just SIS X 2 = 

^ ^ (I b (t 

and {a—b)xZ={a^b)-\r(a—b) 

5=a — /J=2a — 2(5, 
so (a + X c = cf + be, 

and {a — b)xc = ac-^bc. 





Graphic Illustrations. (i)Wake i 

AB={a^b) units, AD=c units, 
A£=a units, and EB=b units. 

Draw parallel to AD. 

The whole rectangle AC 
, =rect. rect. ^C. 


A<- 


<7 





, 

a.c 



D 


C 

i 

C 


V The area of rectangle AC^ia-\-b)c sq. units, the area of 
rectangle AF=ac sq. units and that of rectangle EC=bc sq. 


units. 


{(i-\rb)c =ac-\- be. 


(ii) Take a rectangle ABCD. 


u 

f 

1 

ii 

?>B 




0 


F C 


AB=za units, EB^b units, ^ 
and AD=c units. 

AE=(a—b) units, 

The rect AE= rect. A C— rect. 



V The area of rect. AF=(a—b)c sq. units, the area of rect 
AC—ac sq. units, and that of rect. EC— be sq. units, 

.*. {a — b)c=ae—bc. 


Rule. The product of a compound expression and a 
single factor is found by multiplying in succession each 
term of the expression by that factor. 

Since (a+^) m=.am-\-bm, 
if we substitute c-\-d for m, we have 

{a-\-b) {e + d)—a{c-\-d)-\-b{e-{-d) 

^ QC ad be bd. 


e ^matriculation ALGEBRA 


^ Graphic Illustration. 



Take a rectangle ABCD in which 

AE=a units, EB—b units, 
AH~c units, and units. 

Through E and H draw straight 
lines parallel to the opposite sides, 
intersecting at K, 


Rect. /IC=rect. ^A^+rect. ATA’-hrect, A'6^+rect. KC. 

The area of rect. AC={a-\-b) {c-\-d) sq. units, the area of 

rect. AK—ac sq. units, the area of rect. HF^ad sq. units, the 

area of rect. EG=bc sq. units, and that of rect. KC^bdsa 
units. 


(a-\-b) {cArd)—ac-\rad-^bC'^bd» 


Rule, Multiply each term of the first expression by 

each term of the second and add all the partial products 
thus obtained. 


Example 1. Multiply (i) 3a^^-2b^ by -^-ab, 

(ii) 3a^^2b^ by -\-ab, 

(iii) 3d^-\-2b^ by -^ab, 

(iv) 3a^ — 2b'^ by —ab, 

(i) (3a 2 -f 2^2) X ( + = (3a2) x ( + ab)-\-l2b^) x ( + a^) 

= 3a^b-\-2aI>^, 

(ii) (3a^-2b^) x i^+ab)= { (+ 3 a 2 )+ (- 2 ^ 2 ) j x(^ab) 

=(+3a2)x(+a^)-|-(— 2^2)x (+a^) 

= 3a^b-2ab^, 

(iii) (3a 2 2^2) X ( - a^) = (3a2) X ( - a^) -h( + 2^2) X (~ o^) 

= -3a^b-2ab^. 

(iv) (3a^-2b^)x(-ab)= {(+3a^)+(--2b^)} x(^ab) 

=(+3a2) (^ab)-^(-2b^) {-ab), 

= — 3a^b‘\- 2ab^ 

Example 2. Multiply (i) (3x-\-2y) by (3a:-H4y), 

(ii) (3ar-l- 2y) by (3a;-4y), 

(iii) (3a:— 2y) by (3r— 4y).. 
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(i) ( 3 a: + 2y) x (3A:-f 4>/) 


(3a? -f- 2y) ( + 3x) +_(3a? -{- 2j^) 

9a:2 + 6xy -h 12A:y -f 8y^ 

9a:® 4- 18A:y 4- 8y^, 


The process is usually arranged thus : 

3 a: 4 - 2y 
3x-^4y 

(3x-h 2y) X ( 4 * 3 a:)= 9 a:® 4 " 6xy 






( 3 a: 4 - 2 y) X ( + 4 y) 
Product 


4- 12A:y 4" Sy^ 


a= 9 a:® 4- 18 Ary 4 -^* __ 

After some practice, each partial product is written widi 

like terms in columns and the left-hand side of the process is 
omitted, as illustrated below ; r 


(ii) 


3 A:-|- 2 y 


3x—4y 

9a:® 6A:y 

— 12A:y— 8y® 
9a:® — 6xy — 8y ® 

(iii) 3 a:- 2y 

3x — 4y 
9a:® — 6A:y 

— 12A:y4-8y® 

9 a:® — 1 8 Ary 4 - 8 y ® 


EXERCISE 14. 

1. Multiply {orally ) : 

(0 (4^^4-5^)x(4-3), (ii) (5A:4-7y)x(-3), 

(iii) {2m—3n)x{-\-7)t (iv) {3m—5n)x{—7)t ■ 

(v) (3^ - 2^) x ( 4- 4/>), (vi) (3^— 2^) x(— 5^), 

(vii) (2a4-^-3^)x(4-4f), (viii) {2a^d-^2c) x(—5c\ 
Multiply: 




(a:4-2)x(a:4-3). 

(a4-^)x(^4-c). 
(2^4-^) X (3a 4- 2^). 

{a^ -ab)x{ab—b^), 

+ 2A:y) X (3A:y— 


3. (a:4-S)x(x4-2). 

S* («+^)x(a4-^). 

7* (2a: 4* 3y) x (A:4-y), 

(Ji?® — 10) X (- A?® 4- 10) 
y®). II. 0^* + A?y) X (— Af- 
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12. (24r»+S«^x(2j:*-Sai). U. (3m 


(—i+Sx)x(ix 

Bxapfiple 3. 


— 2 mn)x(n^ 
3). IS. (— 2a^ — X (Sa — 
Multiply x^-{-xy-y^ by x^-xy^y^. 


3mn) 


»• 


x^-\-xy—y^ 

x^—xyi-y^ 


x^ -^x^y—x^y^ 

x^y — x^y^ ~\~xy^ 

-^x^y^-\- xy^ — y* 

— ^^y^ -\-2xy^ — y^ 

Before the actual process of multiplication, it is generally 
useful to arrange the multiplicand and the multiplier accord- 
leUer° descending or ascending powers of some common 


Example 4. Multiply l-\-a^ + ahy -a + l^a^. 

(i) Arranging according to (ii) Arranging according to 
decending powers of a, 

+ « 4 - 1 
"Ha® 

-«3_rt2-er 

+ a -jr 1 

^ +«® TT 

Example 5. Multiply 3a^d^ -a6^-{- 2a* -a^b 
by 3tf2. 

Arranging according to descending powers of <7, 

2a*^aH^3aH^-ab^ 

— 3a® — 2ab ■\-b^ 

— 6a« + 3a>b— ^a*b^ + 

- 4a®^-b 2a*^® — 6a®^3 -f- 2a'^b* 

-f 2a* b^ — a^b^ -I- 3a®^* — ab^ 

—6a®— a^b^5a*b^—^a^b^ + 5a^b*^ab^ 

Multiply : 

16. 1+a-l-a® by 1-a. 17. hy 1+a. 

18. a®+a^-|-^2 by a->rb. 19. a®-ad-|-^2 by a-^. 

20. by a®-S®. 21. a* ^ a- J f. hH 


ascending powers of a, 

1 +a+a® 

1 — a+a® 

1 -}" a'-j" a® 

— a — a® — a® 

+a® 4 -a^ + a* 

1 -1“ a® 4- /tA 
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22. by 3a* — 4^*. 

23. * by ^x—\y, 

6^* — 3;»ry + 4y* by 2x^-^-5xy—3y^, 
7x^^2x^y-j-xy^~~4y^ by 3;i;*~4;iry+y*. 

by jt:®— jry+y*. 

^3-j-y3_|_^3_3^y^ by 4- y -(- 2-. 

-f- y3 _ ^3 3^^^ ^jy ^_j_y 

4 ;r3y-|-;»;2y2— ;*ry3_j_y4 |jy 2^:— 3y. 


30 


31. 


32. 


33 

34 

35 

36 


3/ 

38 

39. 

40. 

41. 


39 


24 

25 

26 

27 

28 


29. 


^^ — 2xy-j-y^-jrs^ hy x^ — 2xy-i-y^ — e^ 


2 a 4 - a*. 


3. 


Find the product of : 

3a*-i-3a — 1 and 1 

Check the result by putting a 

3a -h 2a* -hi and H- 2 a* — 3a. 

Check the result by putting a 
1 4- a -h a® 4- a* -h a^ and a. 

a*-h^ 2 -f-c 2 — ^ and ^ 4 "a-l-^’. 

y^-\-s^+xy+x^ — y^-{-X 2 and x 
^+-^^+y^—xyi-x-ty and y-hx—J, 

Check the result by putting x-2 and y=; 
^yi-y^—2'x—y^ andx^i-xy—y^—s^. 

1 4- 4x^ -h 2x^ +x^ and l-f 4x^ — 6x— 2x^ -h x* 
i^ab 4 - and \ab Ja* 

— 4ax^ ~ 4a^ X i- x^ -^r a* and a* -f- — 2 a;»:. 



y- 


1 





2x^—xj-x^ and 3x~x 


42. 3a* 4- a® -f- 1 — 5a — a® and 2a® — 1 4 - a* 

Example 6 . Find the continued product of 

a—b, a-\-b, a* 4-^2 ^4 ^^4^ 

Here we multiply a -<5 by a-\-b, the 

and that product by a* 4 -^*. 


a 



'' ‘v-, 




1? 


product by a* 4- ^2 


/ 


(i) a-6 


(ii) «*-#* 

(iii) 


€l-]r b 


a* -4- ^2 


a 

a^—ab 


a^ — a*^* 


■«« 

-Vab- 

-^2 




a* 

-^2 

a* 




b* 

“4* 



5 
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Find the continued product of : 

43. 1 flj 44. <?-!*■ 1» 2, 

45. fl: — 2t a-^3f a-\- 5, 46. 

47. (^-t-y), (;i:4-2y), (^r-i-Sy). 48. (a+^),(«+^), (a+^). 

49. <5). 

50. (x—y), (x^-\-x^y^ 

6!. {a^ ad j- d^), - ab b^), {a^ ^ aH‘^ b^), 

52. (a — b), (a^-i-ab-\- b^), (a^ -f- ^3^^ _j_ 

53. (a + ^-(-<^)> («— (<*4-^— f), (—a-tb + c). 

Find the square of : 

54. a+b-t^. 5S. a-b-i-c, 56. 2a—3b+4£'. 

F ind the cube of : 

57. a-\-b-\-c, 58. a — b-\-c. 

Example 7. Find by inspection, the co-efficient of in 
the product oi{3x^'-Sx-{'l), {2x—5). 

Here we have to collect the terms containing from the 
^saiAial products. 

2xx 3a: 3 gives us a term of the 3rd degree, hence neglected. 
2xx (— 5:r)= — 

2xx1 gives us a term of the first degree, hence neglected, 
-5x3x^==~lSx^. 

— 5x(— 5:*r) gives us a term of the first degree, hence 

neglected. 

— 5x1 is a numerical term, hence neglected. 

Thus the term containing x^ is { ( — — 15;r^) } 
or —25x^ and its co-efficient is —25. 

Note. — G enerally the above process is done mentally and only the 
terms containing the required power of x are taken down. 

Example 8. If A=x-\-y and B=x—y find the value of 

{2A-\-B) {2A-B). 

3 A -V 3 == 3{x-\- y) -\- (x— y) 

— 3x-i- 3y-i- x—y = 4x+ 2y, 
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2A-B 




2 (x-\-y)- 
2x-\-2y — x-j-y 


(x-y) 


■V" • 

i • 


.% {3 A 4- B')(2A ~ B) = (4:r + 2y)(x-{-3y) 

= 4^^ 4 “ 2xy-\- 1.2xy-\-6y^ 
=4;s;24- l^xy-{- 6 y“. 

Find by inspection the co-efficient of : 

x^ in the product of (x" — 5x^2)f {x^-^). 

^ (3^2^2.t-5), (Ix-^). 

{2x^^-x—l), {x—3). 

{6x^ xy — y^) , (2x—y). 

(4a=-7«4-3), (3a + 5). 
(a — 4), (2a^ — 9a 4 - 3). 
(l-3;r), (4-5;i:2+6;r). 


59. 

60. X 

61. 

62. 


X 

X 


a 


63. 

64-. a 
65. 


}y 


>> 


I } 


} f 


9 9 


1 1 


9 9 


9 9 


99 


9 9 


X 


Find the term containing ; 

66 . 

67. 


X 


in the continued product of (o'— ]), (;r4-2), (x 


9 9 


9 9 


y 9 



6o. X 


99 


9 9 


69. 

70. 


) 5 


(2jr+5), (3ar 

(2x — l). 


(4.-1- 5), (;i:-|- 


9 9 


y >* )> 

If A = x-{-y and B=x~y, find the value of 


a-3y+3y^-),(2-\- 



71. Find the value of (^-t-.5)(y4 — i5) 


3A- + 4iAB-[-5B^, 


*72. Evaluate -|- 2PQ 4 - Q 


when A = {2x-y) and B^{x 


73. 

74 


when P={^x\-aY, P = (x^a)^ 
Simplify (2x-^ 3)(3 — ( 44 - 3.r)(2ar— 3). 

Simplify 2;t- + 15 5.r-12 2 



4 


3 


*75. Find the value of 


b 


2 


76. 

77. 


.* 78 . 


(2x+iy- 3(J|%- 2Xx+ 1 ) 2 +4(x+l)(x:~2)^ 

Simplify (UxXl + x^x-)^(l-x)a-^+;;.), 
Slinplify 

2(3a:2 -(. 4x- lX7x‘ - S)- 3 (4x» +x4.1Xx^ -Sx-l) 
Multiply x’«+»+2y”-’‘ by x"+»- ym-x. 
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*79. Multiply by 3x^-txi-2f and hence find 

the product of 231 and 312. 

*80. Find the co*efl5cient of in the product of 

ax^ -f ^x^ -h CX+ d and -~qx-\-r. 

81. If x—a^—bc^ y=b^^caf —ab^ find the values of 
(i) ax^by-Yczy (ii) bx-\-cy\aZy (iii) cx ay bz , 

DIVISION 

10. Just as in Arithmetic 5 x 3 — 15 and 15-7-5 = 3, 
similarly, in Algebra if ay.b—c^ then c—a — b. When 
division is exact, as 15-7-5 = 3 or c-^a^b^ then obviously 

Dividend = Divisor x Quotient. 


Def. When the product of two quantities is unity, each 
is called the reciprocal of the other; for example, as 


1 

ax - 

a 


11 

1, a is the reciprocal of — and— is the reciprocal of «. 

CL 


From the definition, we have 


1 


1 


n 


xn 


U .. 


* • • 


(i) 


Multiplying both sides of (i) by m, we have 



inx\- 

X 

1 

—xn, 

n 


or 

m~ 

-mx 

1 

— xn, ... 

rnmm 


n 

Dividing both sides of (ii^ by we have 

1 

m^n—m'K - xn-i-n. 

n 

1 



But 


«-T-«=l 


m -hn 


1 


mx — x I 

n 


T f 
t. f 


mx 




1 


n 


Or, to divide by a quantity is the same thing as to 
multioly by its reciprocal. 
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Thus division is the inverse of multiplication. 


Cor, 


l-r^r=lx - 

a 


3 1 

- , and - means 

a a 


Just as in Arithmetic 105 x 7 -j- 5 = 105-1-5 x 7 


and 

so, in Algebra 

and 


105-f-7-^5 = 105-^5-f-7, 


ay^b 

a-^b 


a-i-c xb 

a-7-c-hb. 


Lbw. The order of operations in a chain of multiplica 
tion and division is immaterial. 


Just as in Arithmetic 

and 

so, in Algebra 

and 


105 x (5 -^7) = 105x5-^7 
105^(5-f-7) = 105-f-5x7, 

= axb-hc 

— a-i-bxc. 


a x(b-i-c) 
a-i-(b-hc) 


Law, When a bracket contains the operations of 
multiplication and division only, . it may be removed, 

every sign remaining unchanged if x precedes the 
bracket and every sign reversed if -f- 
bracket. 


precedes the 


Just as in Arithmetic (15+ 12 4-9)-^3 = (15-^3)-l-(12-^-3) 


so, in Algebra 


+ (9-+ 3) 

(a+ b^-c)-T-d=:{a-i-d)-\-{b-f-d) 

-J- {c -7- d^. 


Thus, when a multinomial expression is to be divided by 




a monomial ; 


divide each term of the dividend by the divisor and 
take the sum of the partial quotients. 


Since 


• # 


+ ab=(^-\- a) X ( + ^) 
ab ( -h X ( 4“ 


Since 




-\ra 


■\-b 


(0 


ab — {~a) X (4-d) 
— _ (— g) X(-b^) 


a 


a 




00 


in (i) and (ii) the dividend and the divisor have like signs 
and the quotient is positive. 
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Aeain, 


(— ^) X (— ^) 

■V ab ( — d) y. (^— R) 


b 


a 


a 


(iii) 


Also, 


ab—(^-\-d) X (~^) 

X (— ^) 


<r 




+ a 


b 


(iv) 


In (iii) and (iv) the dividend and the divisor have unlike 
signs and the quotient is negative. 




Law. Like signs produce + ; unlike signs produce 

•» 

Example 1, Divide — by Sa^b"^. 




(— 15-r-5) X (a 


7-a^) X (b* -hb^) 

-3a^b^. 


After some practice this process should be performed 
men tatty. 

Example 2. Divide ~ 5ax^ + 3a^x^ by —2x*. 


The quotient 


AT® — 5ax^ -h 3a^x^ 




X 


6 


2x^ 


5ax^ 3a^x^ 

-7 “T — 


2x^ 




-4 


3»2 


^x^ -\-%ax—^a 


EXERCISE 15. 

Divide {meyitalty') : 

1. 9x^ by 3x^. 2. ISa^b^ by —6ab^. ft 

3. —12a^b^ by —^a^b^. 4. —ISa^b^ by lOa^b^, 

5. —ISa^x^b^y* by — 6a^x^b^y^. 

6. — 35a^b^e^x^y^z^ by ‘—Sa^b^x^s^. 

7. — by ^n"^ . 

8. — by -\-2a‘^b’^c'^ . 

9. a^nt^iip^ by —6a^??tp^. 10. —%P^q^ by —^^P'^q^» 

11. by —^^a^fn^b'^c^. 

12. -^a^b^c-x"^ by ^^a^b^x^. 



Divide : 

13. — abed + axem by — ac. 

14. ^abxy — \acxz-\r2abcxyz by \2ax, 

15. — a^’b'^c — ab^c^ — a^bc"^ by — abc^ 

16. 2Sa^x^ — 2^a^x^ — 2tSa^x^ by 

17. V^a'^b'^x^ — \2a'^b’^x^-\-^a^b'^x^ by —Sa^b^x^. 

15. 12a^b^c—lSa^b*c—36ab^c^ by —6ab^c. 

19. — %db€^ -b %ab'^c — \a^bc by — ^^abc, 

20. — ? by — 

Division of one compound expression by another is analo- 
gous to ‘ Long Division ’ in Arithmetic, as illustrated below 


in the division of 483 by 23 ; 
Compact process. 


Expanded process. 

2.10-1-3 ‘ * + 3/2.10-1-1 




23 

23 


2.10+3 

2.10+3 


In dividing 4;tr^ + 8.^;+3 by 2;v+3 we can proceed in 
exactly the sarpe way. 

Thus 2;r-|-3 ~ ‘ 2.r-+l 



2x + 3 
2x\ 3 


Explanation. The first term of the dividend is divided 

by the first term of the divisor. Thus 4;»;2-j-2^=2;ir. This 

gives us the first term of the quotient. The whole divisor is 

multiplied by 2x and the product is subtracted from the 

dividend. Thus we have the remainder 2x^r 3, We treat it 

as the new dividend and divide its first term by the first 

term of the divisor. Thus 2x-^2x=\. This gives us the 

second term of the quotient. The whole divisor is multiplied 

by 1 and the product is subtracted from 2x-^- 3. There being 

no remainder, the process is complete, and the quotient is 

2 ^+ 1 . 


W Bf A TRICULA TIOtt AL GBBR A 

Example 1. Divide4;F®+7;F*— 3x:-15 by4;ir-5. 

Ax— 5 \ 44 ;» + 7 ^* — 3 *— 15/x^+3x+3 

J4x^ — 5x^ \ 

i2!^^3br 

12x^ - 15x 

12x^15 

12X-15 

The required quotient is x^-\-3x~^3. 

In this example the dividend and the divisor are already 

arranged in descending powers of x ; however, if they are 

not arranged in descending or ascending powers of a com- 

mon letter, we have to arrange them so, before doing the 
actual process. 

Example 2. Divide 2 — 3x^ -J- x— x^ -h x^ by x^ 4 - 2 — 3x. 
Arrange the expressions according to descending powers 

of X. ^^ — 3x-jr2\x* — x^ — 3x^-l-x-^2/x^-i-2x+l 

Jx* — 3x^ 2x^ \ 


2 x^ — Gx^ -\-4x 

x^ — 3^ -1-2 
x^ — 3:ir-l-2 

The required quotient = ;»: 2 -j- 2;i: -h 1 . 

Thus the process of Algebraic long division can be stated 
as follows : 

Rule, (i) Arrange the dividend and the divisor in 
descending or ascending powers of a common letter. 

(ii) Divide, the term on the left of the dividend by the 
term on the left of the divisor. The result Is the first 
term of the quotient. 

(iii) Multiply the whole divisor by this quotient end 
subtract the product from the dividend. 

(iv) Bring down to the remainder as many terms of 
the dividend as may be necessary to form a new dividend, 
and go on repeating the above steps till all the terms of 
the dividend have been used. 


o 
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Divide : » is 

21. -|-8;t4-15 by ^-{-5. 22. 15 by 3. 

23 — 8Jt+15 by 5. 24. — 14;tr-|-49 by 7. 

25. - 3^ - 2 by 2x\ 1. 26. X^x^ -\Xx-\l by 2x- 4, 

27. 3w^ + — 2 by w-hl. 28. 3a^4-10^?'f3 by 3«-t-l* 

29. 6a2_7a-3 by 3a+l. 30. 4;&2-4/»-3 by 2^3. 

31. — 17^4-6 by 5w— 2. 32. — 21a;^ + iJ!+10 by — 

33, 1— by 14-^*. 34. 3a—3a^-i-a^ — lbya~-'' 

35. 3x^ — 2y^ + 9xy^ — by 3x— 2y, 

36. 3a^—a‘^b—2b^ — Sab"^ Xsy 2b 3a. 

37. 6a^— a®4-5a— 6+4a® by 3a® — 2 4- <2. 

38. a*— 4a® — 18a® — lla4" 2 by a® — 7a -1-1. 

39- 12a*-l-a® — 8a®4'7a— 2 by 3a® — 2a4-l. 

40. 2a*4-a® — 3a® — 94'9a by 2a® — 3-|-«. 

41. 4a: — 1— 8.JI;® — 6.2r*-M1.2:® by 1 — a:- 1-3 a:®. 

42. 3— a® — 14a— 4a®-l- a^ by a4-34-«*. 

43. l4-a4-a®-|-a®4-a^4-a® by l4-a® 4-a*. 

44. — 3^®^-^^7®^-3^®^® — 67* by ^®— ^a — 2$/ . 

Example 3. Divide 1— a^ by 1— a. 

1— a\l— a^/l-l-a4-^® 4-^^ 

h-a \ 

a— a* 
a— a® 

a®— a^ 

a® — a® 

a®— a* 
a®— a”* 

The required quotient— 14- a 4- a® 4- a®. 

Example 4. Divide a^4-a®^2-b^4 _ ^b^ b‘^ . 

a'^—ab-]rb^\a^^aH'^\ b^ {a^\ab\b'^ 

Ja^—a^b~\- a®3® \ 

a^b-^b^ 

A^b—a^b^ -{-ab^ 

b"^ — ab"^ \ b^ 
aH^-ab^^b^ 

The required quotient = a® 4- a^ 4- ^2, 
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Divide : 

46. hy X y , 47, Ar y^ hy xA^y, 

48. ^—y^ by x—y. 49. jc*— y® by xArV* 

SO. x^ — 1 hy x^ + xAr 1- 
Sir — 3abc hy aA-dA-c, 

52. x^ — 1 by a:® -j- 2x^ + 2x-\- 1, 

53. x^ — 2x^A-lhyx^ — 2x-^l. 54. by + 

55. x^ -\-3xy A-y^ — 1 hy X A-y—^- 

Check the result by putting x = 2y y = l. 

56. x^ —y^ hy x^ +-2xy^ -\-y^^ 

57. x^^ — 2x^y^ — 3y^^ hy x^ — x^y^A~y^’ 

58. a* — by a — 

Check the result by putting a= —1 and d= — 2. 

59. x^ — ^x^ -\-^^x^ — ^x hy x^ — ^x. 

60. — — + by ix—^y + i- 2 . 

61. x^Ary^ — s^Ar^x^y^ — 2^^ — 1 by x'^A-y“—z^ — !• 

62. — 3abc by -k-b'^ArC^ -\-cibArcx — be, 

63. x^ -|- 3y'^ — 27^3 -|- 18xyj^ by x—32^A- 2y. 

64. A- 8b^ A~ 27 e^ — 18abe by a^A~4b^ 4-9^^ — 2ab—8bc 

— 3ca, 




-\- x^y"^ A- x^y^ A- x^y^ A- y^ by x^ 

-I- y^. 

AT®” — p^n — yn^ 


x^y - 1 - 



INEXACT DIVISION 

Example 5 . Divide x"^ A- 7 xAr \2 by xA- 2 . 

xA- 2 \x^ 4 - 7 xA- 12 /XA -5 

)x^A-2x \ 

5 x 4 “ 12 
5;tr4- 10 

2 

It is an instance of inexact division, where 2 is left as the 
remainder and x^ 4 - 7 ^ 4 ~ 12 = (;ir 4 - 2 )(:v 4 - 5 ) 4 - 2 . In all similar 
cases of inexact division, if we denote the dividend by /?, 
the divisor by cf, the quotient by <2 t^be remainder by 
we have D=dQA-Ri 

and the complete quotient=i 2 + “j* 
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Example 6. Divide — 3x^ — 13x^ 12x^ 4 hy ~x+ 2 » 

First method. Arrange the divisor and the dividend 
according to descending powers of x. 

x^-x-\-2\x'^-3x^-13x‘^-^12x^4(x'^-2x-n 

)x^ — x^ 2x^ \ 

— 2x^ — ISx^ 12x 

— 2x^ 2x^ — 4x 

~17x^-\-16x-^ 4 
— VI x^ 4- VI X— 34 

— X ^ 38 

The quotient=A:^ — 2.r— 17 and the remainder •~x\3S. 



The complete quotient = 




Second method! Arrange the divisor and the dividend 
according to ascendUig powers of x. 

2-x^x^\4-^ 12x- 13x^ - 3x^ -j- X* / 2 7x-4x^ - 7x-^ 

J4- 2xi- 2x^ i 

14;tr-15^2_ 3,^3 ^ 

14.3:- 7x^ + 7x^ '■ 


— 8 x^ — -i" X* 

— 8x‘^ -f 4x — 4x* 



— 14 x^ 5 x* 

— 14x^ + 7x'* — 7 x^ 

- e.T'' + 7x^ 

The quotient = 2 4-7jr — 4x'^ — 7x^ and the remainder 


^~ 2 x^^ 7 x^ . 


The complete quotient = 2 4 - 7;r— 4;r^ — 

Note. It may be observed that the results 
by the above two methods are different. 


7x^ 4 - 


- 2 x^ 4 * 

2 — x-^ x"^ 


in inexact division 


Divide and give the complete quotient in each case ; 

67. 2a^4'3 by l4-<z4-/^. 

68. + 7a^ 21«-1- 17 by -f5a4-6. 

<*^4- 7rt®4- 14a2 4-9a4-4 by < 2 ^ 3^j_ 2^ 

70. 2a* 4 - 3ab^ — 4a^b" -f a^b — Sb* by a^ ~ ^ 



70 


MA TRICUL A TION AL GEBRA 

Divide up to 4 terms ; give the reminder and the 
complete quotient in each case : 

71. 1 by 1+x, 72. l-2a by 1+3^. 73. l-a by .l-2a 

+ 2a^, 


74. 


75. 


Prove that : 
a^ + lla-^35 
a-{-5 

x^ — 9x-\- 25 


=a-l-6-h 


5 


a 5 


76. 


x—4 

a2_i3^4-45 


X-5 + 


5 


x—4 


a 


7 


CL — 64" 


3 


a-7 


77. 


x 


16 ^ 4-60 


X— 9 


x—7 


3 


x—9 


78. x^ — 6x^ -[-15x^ — 20x^ -{-15x^ — 6x-\-l is the product 

of two expressions of which one is x^^2x+l. Find the 
other. 


79. Find the divisor when the dividend is x^-dx^i- 
12x—5t the quotient x—3 and the remainder x-{-l, 

80., What must be subtracted from 12a^-\-8a — 9 , so that 
it may be exactly divisible by 2 a — 1 ? 

81. What must be added to 3a^ — 8a^4-7a, so that it may 
be exactly divisible by 3 a — 2 ? 

82. What must be added to 3a^4-7a^ — 6 a — 5, so that it 
may be exactly divisible by a^- 4 - 2 a — 1 ? 

*83. Find the condition that x^ — 3x^-^m may be exactly 
divisible by x ^ + 1 ? 

*84. For what value of k is 9a^ — 6 a^ 4 “ 3a exactly divi- 
sible by a“ — 2a 4 “ 3 ? 

*85. For what value of x will 2x^ ^5x^ — zwar4-4 be exactly 
divisible by 4 - 2 ;«r— 1 ? 

* 86 . Find a and b in order that x"^ — 2x'^ -^^x^ -^.ax b may 
be exactly divisible by x"^ 




CHAPTER 


or 



SIMPLE EQUATIONS AND 


1 . If we simplify (3;r+4)-f 2(:r— l),.the result is Sat-}- 2, 


(3x P 4) ■{" 3(x — 1) = 5x "t" 2. 


Here, if we put x=l, 

the left-hand side = (3.1 -|-4)-{-2(l— 1)=7 
and the right-hand side = 5.1 2 = 7. 


Thus the left-hand side = the right-hand side. 

Again, if we put x=2, 

the left-hand side = (3.2 + 4) -}- 2(2 — 1) = 12 
and the right-hand side = 5.2 2 = 12. 

Thus the left-hand side = the right-hand side. 

If in the above we substitute 3, 4, 5, 6,...a7zy number 
for Xf the left-hand side is always = the right-hand side. 

Def. When one expression is equal to another expression 
for all values of the letter or letters involved (or all values 

of the quantities used), it is said to form an Identical 
Equation or simply an Identity. 

Now if we substitute in (3;c-l-4)-|- 2(;r- l) = 4;r+ 7, different 

values of x^ say 1, 2, 3, 4, 5, 6, ...etc., we find that the left- 

hand side = the right-hand side only when ^=5 and for no 

other values of x. In this case the equality is obviously 7 iol 

universal but conditional and holds good only when x — 5 

Such an equality is called Conditional Equation or simply 
an Equation. 

Def. When one expression is equal to another expression 

for particular value or values of the quantity or quantities 
used, an Equation is formed. 

The sign = is used for an equation and = for an 
identity. 
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It is useful to note the effect of ordinary processes of 
addition, subtraction, multiplication or division, as illustrated 
below in the four examples : 

(i) When we add and x^-xV^-y^i the 

result is 2x^ -h for all values of x and y, 

or {x^-^-xy -j- y*) 4 - {x"^ —xy 4 - y 2)=2 4 - 2 y®. 

(ii) When we subtract x^—xy-vy"^ from 
the result is 2;«ry for all values of x and y, 

or {x^ 4- Ary -h y ®) — (at® — xy 4- y’^)=2xy, 

(iii) When we multiply 4 - Ary 4 - y* and x'^ — xy^~ y 2 , the 

result is x^ y'^ \ y^ for all values of at and y 

or {x^ 4- Ary 4- y®X^^ — Ary 4 - y^)=x^ 4 - x^y^ 4 - y , 

(iv) When we divide at^ 4 - Ar^y^ 4 - y* by x^ +xy-\-y^ the 
result is x^-xy-ty^ for all values of at and y, 

or (at"* 4"Ar®y® 4-y^) -f-(Ar^ 4"Ary4-y^)=Ar® -xy-ry^. 

Example I. Prove the identity 

(x-jry)^ — 4xy^x—y)^ and verify it when 

(i) Ar = 3andy = l, (ii) Ar= 2 and y = l, (iii) x:= 4 and y= 2. 

The left-hand side = x^-{-2xy-j-y^ — 4xy = x^ — 2xy-i-y^ 
and the right-hand side = Ar® — 2;iry 4-y2. 

Since by expandings both sides can be transformed into 
the same expression, the identity is true. 

(i) When at = 3 and y = 1, 

the left-hand side =(34- 1)2-4.3.1 = 16-12 = 4 

and the right-hand side = (3— 1)2 = 2® =4. 

(ii) When a :=2 and y = l, 

the left-hand side = ( 24 - 1 )® — 4.2.1 = 9 — 8=1 

and the right-hand side = (2 — 1)2 = 1® = !. 

(iii) When Ar=4 and y = 2, 

the left-hand side = (4 4- 2) 2 -4.4. 2 = 36 -32 = 4 

and the right-hand side = (4-2)® = 22 =4. 

Thus in each case, the left-hand side = the right-hand side. 

EXERCISE 16. 

Prove the following identities and verify each when 

(i) a=4 and ^ = 2, (ii) a = 3 and ^ = 1, (iii) a = 5 and d = 3 : 

I* (^4“^)^=^2 4* 2i?^-^^2. 2. (a — ^)2=a® — 2^1^ 4“^** 


SIMPLE EQUATIONS AND PROBLEMS 
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3 . {a b") {a — b) —a^ — . 4 . {p b'p — {a — bY" • 

5 . {a-^bY\{a-bY=2{a'^-Yb^), 

6. \a^b){a^-ab\b'^)^a^^b^. 

7 . {cl — b^ {a^ ^ ab -r — b'^ , 

8. {a -f Zby -I- (a - Zby =2(a -h 3b) (a-3b)-t 36b^ . 

■ idli 

In a conditional equation like 5;»: ^ 2 = 4;tr -k 7 , the letter x 
stands for a number whose value is not known, and this a' is 
generally called the unknown!^l||Vny particular value of the 
unknown which makes the two sides of an equation equal is 
said to satisfy the equation and is called the root or the 

solution of the equation. To solve an equation is to find its 

root. 


When an equation, reduced to its simplest form, contains 

no power of the unknown higher than the first, it is called a 

Simple Equation. 


Find by inspection the values of x vvhich satisfy the 
following equations : 


9. 

13. 

17. 

21 . 

25, 


6x = 12. 10. 8a; = 32. 

a;+5 = 16. 14. a;-k7 = 18. 

;ir-l-3 = 7. 18. a;— 3 = 6. 

x—7 = 0. 22. a;+4 = 0. 

2a; 

-^ = 6, find 2a; and then x. 


II. 4a;=l. 12. 5a; = 0. 

15. 1 = 4. 16. | = a. 

19. a;-5 = 8. 20. ;r-5 = 0, 
23. a;-l-6 = 0. 24. a;-f 8 = 0 


26. 

27. 

28. 
29. 



o 

oa; 


5 


12, find 3a; and then 


X. 


x -{- 1 

—^ = 4, find a; +1 and then x. 

X— 1 

3 X — 1 and then x. 



ax=c, find x, 

x^a^b^ find x» 




ffl 


ma tricula tion al gebra 


2. Methods of solving simple eQuations. 

An CQuatioH may be compared to a balance. An e^^uatioo 
has two sides connected by the 

sign of equality ; a balance has 
two scale-pans connected by a 
beam. The two sides of an equa- 
tion are equal, and the two 
scale-pans, with equal weights, 
keep the beam horizontal. 

Suppose there are a few 

soap cakes in the left-hand scale-pan,, and they are balanced 

by 6 chattak weights placed in the right-hand scale- 
pan. 

« 

Representing it symbolically, we have 

w = 



Now, if a certain amount of soap (say 2 ch./ be added 
to or removed from the left-hand scale-pan, weights equal 
to that amount must be added to or removed from the right- 
hand scale-pan to keep the beam horizontal. 

Representing it symbolically, we have 

a;-f-2 = 6-h2 . . . . (i) 

and zfc»-2 = 6 — 2 .... (ii) 

If the amount of soap be doubled or trebled, the weights 
will have to be doubled or trebled to keep the beam 
horizontal. 

Representing it symbolically, we have 

ze/x2 = 6x2 ) ..... 

■^na ze;x 3 = 6x3) * * ‘ 

f 

Again, if the amount of soap be halved or reduced to 
one-third, the weights will have to be halved or reduced to 
one-third to keep the beam horizontal. 


SIMPLE EQUATIONS AND PROBLEMS 
Representing it symbolically, we have 


and 


w 

w 

3 


6 

2 

6 

3 


^ liiubuauons ana trom the process of oral exer- 

cises from 9 to 32 done above it is clear that the followms 
axioms are very useful in the solution of equations : 

If equals be added to equals, the sums are equal. 

[Axiom Ij 


If equals 
are equal. 

If equals 
equal. 


remainders 

[Axiom IIJ 
oducts are 
[Axiom IIIJ 


If equals be divided by equals, the quotients are equal. 


Example 1. Solve the equation x—1 
Addi7ig 7 to both sides, we have 

X 7 -f- 7 — 10 4" 7 


10 . 


[Axiom IVf 


« # 


;r=17. 


[Axiom T7 


Example 2. Solve the equation .;r + 9 = l 3 
^ubiractmg 9 from both sides, we have 

9-9 = 13-9 


x=4. 


[Axi 


X 


Example 3. Solve the equation^ =4. 
Multiplying both sides by 5, we have 


X 

J 


X 5 = 4x5 
^= 20 . 


[Axiom IIIJ 


Example 4. Solve the equation 3x 
Dividing both sides by 3, we have 

3x 12 


12 


3 

X 


3 

4. 


[Axiom IV] 






f 
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Example 5. Solve the equation 3y-\-2 — \7 


SudCraclin^ 2 from both sides, we have 


3y+2-2 = 17-2 


3y = 15. 


Dividing both sides by 3, we have 


3y 


15 


3 


3 


y 


5. 


Example 6. Solve the equation 


4 


6 = 10 . 


Adding 6 to both sides, we have 


4 


6 + 6 = 104 - 6 


4 


16 


Multiplying both sides by 4, we have 


4 


X 4 = 16x4 


64. 


[Axiom II] 


[Axiom IVj 


[Axiom I] 


[Axiom III] 


EXERCISE 17. 


Solve the following equations and do full process : 


1. 

3x = 18. 

2. 

5x= 35. 

3. 

7;r=21. 

4. 

11^=44. 

S. 

11 

• 


6. 



7. 

V - 
8 

8. 

= 4 
12 ^ 

1 

9- 

1 « 

5-^=6 


fO. 

1 n 

—z = c,. 

5 

11. 

II 

lO 

1 

13. 

12. 

x — 3 = 

12, 

t3. 

x-9 = 4. 

14. 

^ — 14 = 

= 3. 

15. 

x-7 = 

6. 

16, 

^-2 = 9. 

17- 

X ^ = 

11. 

18. 

X 'TT 6 

15. 

i9. 

4- 8 = 1 7. 

20. 

-}-10 = 

= 21. 

21. 

2y + 3-. 

= 15 

^12, 

32:4-4 = 22. 

23. 

5x 2 - 

= 27. 

24. 

iX-b 5 : 

= 21 
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25. 

27. 

29. 

31. 

33. 

35. 

37. 


3y-l=a 

3 — 33. 

3a:— 5— a; =13. 

7 "1“ 10. 

Bar— 2=3a:+7. 
5y— l=2y+9. 

X 


c4i- 


2 


39. 


1 = 2 . 

1 5 


26. 

28. 

30. 

32. 

34. 

36. 

38k 


7:>/-6=15. 

50-7=38. 

5a:— 9 — 2x = 12 

4Ar-f-3 + A:= 15. 
40+6 = 20-1-11. 
4y+ 7 =>'+ 17. 


3 


6 


40. 


41 


42. 


43 

45. 

47 

49. 

51 

53. 


•4* 

6^6 
X . S « 

^1^3 

8 6 4 ’ 

5a:— 8+ 3br=12 
2A:-(jr+4)=9. 

17a: (8a:- 11)^ 

7y+(5y— 9)— 6 
9a:+( 12— 3a:)— 26==t0. 54. 


4a:, 

39. 

21 . 


aa 

m mm 

p 

46. 

48. 

50. 

52. 


+ 2=4. 

_ 1_2 

5 5 5* 

^_1__3 

6 4“8' 

5a:_31 

12 8 ~ 2 ’ 

17a: 3 + 2x = 7a: + 18 + 5a:, 

5y-(3y-2)=22. 

A’— (6— 40) + 5 = 14. 

4a:-(a:+5)+3 = 0. 
2j'-(7-5;/)-24=0. 



3. Traosposltioii. Consider the equation 

2a:-7=5 







* 

both sides, we have 

2a:-7+7=5+7 

2A:=5-f7 


(i) 


• . . [Axiom 1] 

* • • • (ii) 

**. 1 C 4 u © and pi), we notice that — 7 disai>i>ears from 

® "e>>‘-hand ^de wUh its 

Again, let ns consider the equation 

5A:=15+2;r 

Sziitractmg 2x from both sides, we have 

Sx 2a:= 15+ 2a: — 2a: 

5a:— 2a:=15 . 


(iii) 


[Axiom II 


l®ft-hand 
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By taking a few more similar equations and proceeding as 
above, we notice that the process is based on the appiicaiian 
of addition and subtraction axioms but for all practical pur^ 
poses it assumes the form of the following rule : — 

We may transpose a term from one side of an equation 
to the other, if at the same time we change the agn 
of the term from -f- to — or from — to.+ , as the case 

may be. 

For the sake of convenience this process is called the 

process of transposition. 

Abbreviations, R.ti,S. stands for the right-hand side^ 
L.H.S. stands for the left-hand side. 


Example 7. Solve llx—5=4x 4 - 9. 

Transposing 4x and 5, we hav e 

11 ^ — 4x=^-\-5 

• lx=\4 and x=2, 

rVerification. Pot 2 for a: in the above equation. 

L.H.S. = 11x2-5 = 17. 

R.H.S.= 4x24-9 = 17. 

Thus L.H.S. = R.H.S.. and the solution is correct.] 

Example 8. Solve 5x — 18 — 2^ = ^4~2 3x, 

Transposing all the terms containing x to the left-haisc* 

side and all other terms to the right-hand side, we have 

5;«r— 2^— ^4- 3^= 4- 2 4- 18 




5x-^ 3x — 3x = 20 

5x=20 

x=4. 


[Verification. Put 4 for x in the above equation. 

Lr.H.S. = 5 X 4— 18— 2 X 4 = - 6 . 
R.H.S.=:44-2-3x4=-6. 

Thus L.H.S.=R.H.S., and the solution is correct] 

-~OTE. In practice it to bring all the terms containing^ 

th^eft-hand side and all other terms to the right-hand side. 


% 
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Example 


Solve 4(2;ir + 5) — 2(;c 4- 1) = 0. 


Removing the brackets^ we havel& 


8^ -}- 20 — 2>x — 2=0 



or 


Transposing 


6;r + 18 = 0. 



-J * 

Hi 


6x 


18 


^ ' 


X 


3. 


[Verification. Put — 3 for .r in the above equation 




> - 


LJI.a=4 { 2x(-3)+S } -2(-3+l) 


- s. ^*ir ''-ii 





■ 7 ^ 25 -' ■ 

-.i.' 






R.H 


4x(-l)-2x( 

0 . 


2 ) 


4+4ar0. 


r-*- 


* * . * 


si 





Thus L.H.S. = R.H.S., and the solution is correct.] 


■ --y- > 


' (V 


Example 10. Solve (^-3)(2xr-l)=S^-(2x:+3X;^;-2). 

SkimnltfiTfrirr y^/v4>U Ai_ _ ^ ^ ' 


Simptifyins: both sides of the equation 


2x^ 



- 6.^ + 3 = 5 -h 2 jr 2 - + 3;i: _ ^ 


^ - 6:*: — 2.;r 2 4- 4^ _ _ 5 


6-3 


[ Trans post 


or 


6.3: 


4 


/zV«.] 


6.3:= 4 


or 


.r 


[Verificatioi 




I..H.a=(g_3X2x 


Put § for X' in this OQuatiou. 


as 


Thus L».H.S. 


•54- (2 X § -|- 3)(^ 

5+^ X ( — 1) = 




2) 


i 



5 


52 


7 


Noto 


R.H.S., and the solution is correct! 

W1 1 be found useful to remember the following hints • 
equatiMi without altering the equality. Thus in -J^s " 

divide both sides by -1, we get a:-S-8. ® 


(ii) We may interchange the position of thf^ tt^r^ « j 
equation without changing the signs. ^ ^ 

Thus, ll=a:— 3 may be written as :r— 3=li. 


tion: 'kr sidesofanequa. 

^+6;2;^rs;hellm ^ “v”® “ 2^=6.^, \ua 

ox+o + ex IS the same thing as 17x -4 == 5;r + fi 



8, if we 
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In solving the following equations apply the Tnethcd cl 
transposition^ and verify each solution : 


55. 

3x—5 = 2x — 3. 

56. 

4a:— 1 = 

6a: 4-5. 

57. 

2;p 4- 3 = — 8. 

58. 

5a: 4-7= 

•2a: 4- 3. 

59. 

11 — 2;i: = 15 — AT. 

60. 

74-3a:= 

12 — 2a:. 

61. 

15 4“ 3x — 8 4“ 2x, 

62. 

9 — 5x — 

134~ 3a:. 

63. 

—4^2x=6—3x, 

64. 

12-4a:= 

= —5 4- 2a:. 

65. 

— 3y — 5= —7y4-l* 

66. 

-54-7a: 

= — 11-2a:, 

67. 

3(5^4-6)=4(2-;c). 

68. 

9a: 4- 20- 

-4a: = 45. 

69. 

71. 

34-3^: — 4 = 5a:— 1. 
— 5a: 4” 2 = 8a: — 20 — 

70. 

Ax, 

7x — 64-^=164- 3a:. 


72. 5x-\-23-^llx— —8x-{-46-\-Jc. 

73. 5;i: — 9 -h 3:i: — 7 = 0. 


74. 

3 a : — 6 4- 5 a : — 12 

= 0 

# 


75. 

9a: — 8-i-2a:—4- 

- * 4 “ 10 — 

: 0 . 

76. 

4a:^20—8(13- 

x). 

= 0 . 


77. 

6 a:- 2(4- 3a:) = 

7- 

3(17- 

x\ 

78. 

3(A:-5)-7(2Ar4-3) 

= 0 . 


79. 

4(2a:— 3)4-5(a:- 

- 2 ) 

= 0 . 


80. 

2(3a:-1)-6(2a: 

-5 

)= 0 . 


81. 

-7(12+3x)i-S(x- 

- 2)=0 


82. 

-3ls-‘ix)+2(3x- 

1 ) = 0 . 


83. 

6 — { 2x—(3x— 

4)- 

■ 1 } = 

0 . 

84. 

2x — (3 — 5a:) - f- 2 

= 4a:-7. 



85« (2x — 7)(3^ 4- 1) — (2x -f- 5 '^(3x -J~ 1)^.' 

86. (^-3X2x-l)=^l2x+5X4x-l). 

87. (4;i:+5)(3a:- 2) = ( 6^— lX2x— 5). 

88. (X- 6X12x -1- 1) = (3x-\- 2X^x— 1). 

89. {3x 2XSx 4- 5) = (6^ - 1 )(4^ 4- 7). 

90. — (:r— 8 )(j«:-!- 12)=(^4-1)(6— ;r). 

91. -(7 -6xX3-2x)= -(4x—3)(3x—2y, 

92. {x + 3)* 4 - (4 — xX = 2x'^ 4 - x. 

[Hint. (Ar4-3)2 = (;»:4-3)(;»:4-3)and (4-^)* = (4-;tr)(4-A')]. 

93. {x^Sy--{2-x'f^l, 


: • • 


f * 


94. (2;r+ 1)2-8 = {2x - 1)2. 


95. 14— 5(jr— 4)(;r-|-8)- 

96. 9(jc-2)2+3(Ar-4)2 


97. Find the value of x which will make 5(x 


to 52. 


□ 

98. Find the value of x which will make 2(x 


to zero. 



188-5(;»:+3)2. 


(3x 


19) + 42. 


eguai 


99. For what value of m will (2m-3Xfn-\-4)-i-5^2m^ be 


equal to zero ? 


100 . 


true : 


statements 


(i) (12;c +5)(;«;-3)=(3;»:-1-4)(4 jc+3) + 29 .? 


00 (2.^:- 1)(6j;-|- 5) = 4(3;i;-2) 1)-|- 3 ? 


(iii) (2;«:-l)(3;r-4)=:(6;tr-5)(;e-l) ? 


EQUATIONS INVOLVING 







Vi: 


DENOMINATORS 









4. To get rid of the numerical 


an 


equation, multiply both sides of it by the L. C. M. of the 
denominators. 


Example I. Solve 


4 


6 


38. 


The L. C, M. of 4 and 6 is 12. 


— ^ V 

Multiplying both sides of the equatio^^y 12, 


12x2^+12x^ = 12x38 




we have 


or 


or 


9;ir+10;»r = 12x38 


19;r=12 X 38 



or 


X 


12x38 


or 


19 


x:=24. 


[Verification, Since ^+£x 24 


fore the answer is correct.] 



6 


there 
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Q 3x .5 X , 3 

S®*''®T+g=2 + 4 


The L. C. M. of 5, 6, 2 and 4 is 60. 

Multiplying both sides by 60, we ha 

36^+ 50 = 30;c+ 45 
36^ — 30;r =45 — 50 


6x 


X 


5 


f Verification. L. H. S. =| x( — §) + 

= ^ X ( — 


4- + 




R. H. S. 




Thus 


Example 


} 


Solve 


2x-{-7 

~T~ 


6 


3;irH-4 

~To~ 


+ 8 . 


By transposition, we have 


2^+7 3x^4 


5 


10 


8 - 6=2 


Multiplying 
we have 


2(2^ -i- 7) - (3^ + 4) = 20. 


Removing the brackets, we have 


or 

or 


4x-\- 14— 3;r— 4 = 40 

+ 10=20 
^=10. 


fVerification. L, H. S. 


R. H. S. 


2 X 10 + 7 
5 

3x10 + 4 
10 


+ 6 = llf 


+ 8 = 11 #. 


Thus L. H. S. = R. H. S., and the solution is correct.^. 



J'. V. 
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Example 4. Solve *35 = ’34;!:+ *01. 

Expressing: the decimals as vulgar fractions, we have 


2x 7 


1 

-r 


5 20 50 100 

The L.C.M. of 5, 20, 50, 100 is 100. 
Multiplying both sides by 100, we have 

40^:— 35 = 34j«;-f 1 


or 

and 


40;t:-34;t=35 +1 

6^=36 

;f=6. 


Another method 


Ax — *35 = *34:^ + *01. 


By transposition, we have 


or 

or 


4;r-*34;»: = *01 + *35 
•06;t: = *36 



EXERCISE 18. 

Solve the following equations and verily each solution : 


1. 

X 

2 

X 

■^“3 

= 5. 


2. 

X 

4“ 

AT 

"6 " 

= 3. 

3. 

X 

J 

^2x 7 

+ T = 2 

m 

4. 

5.;r 

6 

4 

= 14. 

5. 

X 

-5 = 

= 7- 

5x 

6. 

2.;r 

3 

X 5 


2 


6 


5 

4 

2 6' 

7. 

3 

X 

= 2. 

\Hmt, 

Multiply 

both 

sides by x.j 

s 

1 

_1 _ 

1 


0 

3x-\- 

1_ 

2.;»;-l 


X 

6 



y. 

5 


11 ' 

10. 

y- 

5 


y-5 

3 

-0. 

11. 

3>'— 

7 

2_ 

5y-l 

14 

12. 

X 

2~ 

-3 = 

3x 

4 

5x 

' 6 ^ 

7. 13. 

1 

5 

3x 

4 

Ti 3:r 
— il 

20 




J-c 1 2 • 
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14 


16 


19 


25 


27 


28. 


4^—1 3;*: 4-1 


30 


31 


5 

2^4“ 3 


4 


1 . 


15 


-y— 1 , AT— 2 AT- 3 

^+- 2 r “-^- 


32 


11 


+ 2 


2;r— 1 

-T"- 


22 


a 


17. 3 4- 


5x—8 


16 


8 


+ 6 ^. 


18 


124 -^= 44 - 55 -^^ 


6 


8 


2x~ 1 1 


3 


4 


X 


^ 4-1 

~~T~ 


20. •5^4-l-2.;i:=3*4. 


21 . 1 •32;t: •02;»: =1-194-^. 


23 


33. 


22. * 23 / 4 - *05 = *124- -15^. 


•24 

— * 5 ^ 1 : 
6 

•3;t:4-l 

4 * 

24. 

•3;r— 

5 

l_-6- 

3 

'2x 

jr— 

2x— ■ 

•7 

'3 *5 — ;r 

•35 ’ 

26. 

\'2x~ 

•16bi:— 

•5 

% 

• 

II 

0 

• 

X 

1 , 

X 1 

= 0. 





•05^ 

•005 -0005 ' 






1*6 


3 2x — *6 ^ 

- H" : — = 6x4- 2*5. 


1-3 


29* ^ 2) 4- ^ (•*'— 3) = i — 4). 


7^-3 ^ ^_ 3y4-5 ^ 7.y-2 


2 


4 


2 ^ 


2 


1 , 3x — 4 

-~r — 


3 

64-^ ;tr 4 -l 


6 


4 


9 


5 -H 3;?: 3x— 1 


5 


2 


34-5:r 2x +• 1 
— r - 


3 


4 


• ^4- I ^42^_-^4-4^ 


15 


25 


55 


a4. J (;i:-4) - J (2:r+3) =Z(5£±^ 

y 


correct up to 2 decimal 


places. 


35. What value of x will make5 4 -^- 1 -^ 

2^3 4 


2 equal to x ? 
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5. Change of subject in a formula 

Let us consider the formula 


/ 


PRT 

100 



Here the subject of the formula is / and it can 
mined if R and T be known. 

If this formula be reduced to the form 

\00xI=PRT, 

we can deduce from it 


P 


R 


T 


100 X / 
Rt 
100x7 
PT 
100x7 
PR 



(iii) 


(iv) 


In (ii) the subject of the formula is P and it can be 
determined if 7, R and T be known. 

In (iii) the subject of the formula is R and it can be 
determined if 7, P and T be known. 

In (iv) the subject of the formula is T and it can 
determined if 7, P and R be known. 

n 

The process illustrated above is called changing 
subject of a formula. 





Example 1. A rectangular room is I ft. long, b ft. broad and 

sq. ft., we know 


Ii ft. high. If the area of the four walls is^ 


that A = 2h{l^b'), 

Here A is the subject of the formula ; change the formula 
so that I may become the subject. 


A ~2h (/-i-7) 



MS 




• • 


Divide each side by 2h, 


2h (/-j- ^) = A, 


' ^ 


► '1 
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Subtract b from both sides, 




A 

2h 



EXERCISE 19. 

. If the area of a triangle whose base is b in. and height 
^ in. is A sq. in., A^^bh, 

Make (i) b the subject, fi the subject. 

2. If c ft. is the circumference ^ a circle of radius r ft.. 
:*=27rr. Make rthe subject. 

3. In a trapezoid a ft. and b ft. are the parallel sides and: 
h ft. is the height. If its area is A sq. ft., A^^{a^b')h, 

Make (i) h the subject. 

(ii) {a-\-b^ the subject. 

4. The radius of the base of a cylinder is r ft. and its 
height is h ft. If the area of its curved surface is A sq. ft.,^ 
A^ZriTh. Make (i) r the subject, (ii) h the subject. 

5. If the radius of a circle is r ft. and its area A sq. ft.,. 
A = r^TT. Make r the subject. 

6. If ^ ft. is the edge of a cube and A sq. ft. the area of 

its six faces, A = , Make c the subject. 

7. If in an isosceles triangle the vertical angle is x 
degrees and a base angle y degrees, x-\-2v = 180. 

Make (i) x the subject. (ii) y the subject. 



If a: be increased by r%, the result y=x 



Make r the subject. Find r 20 and y~ 21, 

9. If r ft. is the radius of the base of a cylinder* A ft. its 

hCight and cub^c ft. its volume, I^ake (i) ^the 

subject, (ii) h the subject. 
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i ^ f 

10. Given v—u^{t\ find (i) / in terms of u, v, /, (ii) t in 
:terms of u, v, /. 

11. Given S= 16/®. Make / the subject. 

12. If a ft. is one side of a right-angled triangle, b ft. the 
other side and c ft its hypotenuse, = a® + Make a the 
subject. 

13. If /^degrees Fahrenheit is the same temperature as 

_ 9C ^ 

C degrees Centigrade, /' = 32 + -- ; make C the subject, and 

find C when /^=50. 

14. If the radius of the base of a circular cone is r- ft, its 
height h ft. and volume V cubic ft., V =^7rr®A. 

Make (i) h the subject, (ii) r the subject. 

15. If s = ut-\- make / the subject. 

16. The temperature /, the pressure p and the volume v 

of a quantity of gas are connected by the formula 10. 

Make / the subject, and find / if ^ = 3, z'=1050. 

Symbolical Expressions 

6. Algebra is largely used for the solution 
of various kinds, but before attempting them, the student 
must have sufficient practice in expressing the given state- 
ments symbolically., . 

\ 

EXERCISE 20. (Oral) 

1 . What is the sum of 7 and a ? 

2. What is the sum of m and n ? 

3. What is the difference between q and 15 ? 

4. What is the difference between p and q ? 

5. One part of is 7 ; what is the other ? 

; One part of 2w is w ; what is the other t 







of problems 
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7 . 

m 

- «. 
9. 

10 . 

what 


One part of is what is the other ? 

By how much is m greater than 17 ? 

By how much is m less than 20 ? 


The su 
is the other ? 


numbers 



11. The sum of two numbers is one 

5 ; what is the other ? 

12. The diflEerence between two numbers is 
IS 25 ; what is the other ? 


of them is: 
the greater 


li. What is the seUing price if the cost price is Rs. 160 
and the profit is Rs. x ? 


14. What is the excess of 53 over n ? 

15. What is the excess of m over 34 ? 

16. What is the excess of ^ over g ? 

1 7. What is the defect of 19 from 23 ? 

18. What is the defect of m from 40 ? 

19. What is the defect of x from y ? 

20. What number is less than 60 by ? 

21. What number is less than 2w by « ? 

22. By how much does 21 exceed n ? 

23. By how much does 2p exceed g ? 

24. If n is a factor of 28, what is the other factor ? 

25. If is a factor of n, what is the other factor ? 

26. If m be divided into 5 equal parts, what is the value 
of each part ? 


27. If the product of two numl)ers is and one of them 
IS A what is the other ? 


28. 

29. 

30. 

31. 

their 


How many times is 8 contained in 48 ? 

How many times is a contained in 48 ? 

How many times is m contained in n ? 

there are three numbers, each equal to 
product ? 


32. What is five times x increased by 15 ? 


a; what is 
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33. What is seven times n diminished by 12 ? 

34. What is three times p increased by ^ ? 

35. What is six times m diminished by n ? 

36. X is multiplied by 4 and 13 is added to the product ; 
what is the result ? 

37. y is doubled and then 5 is added to it ; what is the 
result ? 

38. One*fifth of m is increased by 7 ; what is the result ? 

39. One-third of x is diminished by 9; what is the result ? 

40. Three-fourths of y is increased by 11 ; what is the 
result ? 

41. Five-sixths of 7n is diminished by 13; what is the 
result ? 

42. Write down three consecutive numbers of which 15 
is the middle one ; of which x is the middle one. 

43. Writedown three consecutive numbers of which 11 
is the least one; of which k is the least one. 

44. Write down three consecutive numbers of which 27 
is the greatest one ; of which p is the greatest one. 

45. Write down three consecutive numbers of which 
2m^Z is the middle one. 

46. W rite down three consecutive even numbers of which 
2w-|-4 is the middle one. 

47. Write down three consecutive even numbers of which 
2x—S is the least one. 

48. Write down three consecutive even numbers of which 
2^ + 2 is the greatest one. 

49. Write down three consecutive odd numbers of which 
2fi— 3 is the least one. 

50. Write down three consecutive odd numbers of which. 
2m ^ 1 is the middle one. 

51. Write down three consecutive odd numbers of which 
2n.jr5 is the greatest one. 
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If the digits of a number beginning from the left-hand 

side be 3 and 7, the number is 37, and its value is 10 x 3 4- 7 » 

when the digits of 37 are reversed, it becomes 73. and its 
value is 10x7+3. 


Similarly, if the digits of a number beginning from the 
left-hand side be x and j/, the value of the number 

= 10xx-\-y=10x-{-y; when these digits are reversed, the 
value of the number thus formed=10xy+^=10j/+^. 

52. Represent the numbers whose digit in the tens place 
is 8 and the digit in the units place is n, 

53. Represent the number whose digit in the tens place 
is k and the digit in the units place is 4. 

54. If the digits of a number beginning from the left be 
m and n, what is its value ? 

55. In the preceding question, if the digits be reversed, 
how would you represent that number ? 

56. Represent the number whose digit in the tens place 
is and the digit in the units place is 2^. 

o7. A man is m years old now ; how old was he 16 
years back ? n years back ? 

58. A man is 35 years old now ; how old will he be 12 
years hence ? x years hence ? 

59. How old will a man be k years hence, if he is now y 
years old ? 

60. How old is a man now who was 17 years of age 13 
years ago ? x years ago ? 

I 

61. How old is a man now who was p years of age 18 

years ago ? n years ago ? 

* 

62. A man will be 60 years old in k years; how old is 
he now ? 

63. A man will be n years old in m years ; how old is 
he now ? 

V 

64. The age of a boy is (w — 5) years; what was his age. 

^ ye^rs ago? What will be his age p years hence ? 
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65. A father is 37 years older than his son. The age of 
the son is (w— 3) years ; what is the age of .the father ? 


66. A man walks at the rate of x miles an hour; (i) how 
far does he walk in 3 hours ? (ii) in h hours ? 

67. A man walks at the rate of x miles an hour ; (i) how 
far does he walk in 4 hours ? (ii) in t hours ? 

• 68. What is the speed per hour of a man who travels 

(i) 40 miles in 8 hours i (ii) 40 miles in x hours ? (iii) 
miles in t hours j 

69. A train goes at the rate of 28 miles per hour; (i) in 
what time will it go 280 miles ? (ii) m ^iles ? 

70. A train goes at the rate of s miles per hour ; (i) in 
what time will it go 250 miles ? (ii) vt miles? 


71. The cost price of an article is 2>m rupees, .and the 
gain is Rs. 5 : find its selling price. 


72. The cost price of an article is Rs. Ix^ and the loss 
is Rs. 9; find its selling price. 

• • 

M • 

73. The selling price of an article is Rs. 2«, and the loss 
is Rs. 6; find its cost price. 


k « 


* * 


74. The price of 7 cows is Rs. 350 ; what is the 
one cow f ot x cows t 


price of 


£- 

75. If one cow costs k rupees ; how many can be bought 
for r rupees ? 


76. What is 12^ per cent, of 40 ? of ? 

77. What is m per cent, of Rs. 250 ? of Rs. k? 

78. A man buys goods for Rs. .r, and sells them at a 
gam of 7 per cent. ; what is the selling price ? 

79. A man buys goods for Rs. 3m, and sells them at a 
loss of 12 per cent. ; what is the selling price ? 

80. A man buys goods for Rs. c, and sells them at au 
gain o /> per cent. ; what is the selling price ? 
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Solution of Problenis 

7. The application of equations in the solution of 
problems is of the utmost importance^ 

It is usual to take.^the followings* steps in the solution of 
problems : 

(i) Read the problem very carefully and try to undec# 
stand the relation . between the quantities stated ‘thereiQ# 
(This step is very important.) 

(ii) Represent the unknown quantity by the symba' x, 

(iii) State the conditions of the problem in sytnbolic 
language^ so as to obtain two expressions which are equah 
(This step is very important.) 

(iv) Solve the equation thus formed. 

(v) Verify the solution. 

Example 1. The excess of twice a certain number over 
9 is 15; find the number. 

Let X be the required number 

twice that number = 2x 

the excess of twice the number over S — 2;r — 9. 

As this excess is equal to 15, 

2jr — 9 = 15 

2x = 24 
and' jr=12. 

{Verification. Since 2x12— 9 = 15, the answer is correct.] 

Example 2. One number is greater than another by 11 and 
their sum is 49 ; find them* 

I.et X be the greater number, 

tbCT the smaller number =;i:— 11. 

As their sum is equal to 49, 

^ *•. ^ 11)=:49. 


or 2;»:— 11 = 49 

or 2x = 60 

^=30, the greater number 

and Ji:— 11 = 30 — 11 = 19, the smaller number. 5 

[Verification. Since 30-19=11 and 30 + 19 = 49, th£ 
answer is correct.] 


Example 3. Divide Rs. 64 between A and B, so that three 

times A*s share may be greater than four times ^’s shaje 
by Rs. 10. 


X be the number of rupees in A*s share, 
(64— :r)= the number of rupees in B's share. i 

three times ^’s share = 3^ 
four times ^’s share =4 (64— ;r). 
According to the condition, 3x is greater than 4(64— jr) 


by 10. 

• • 

3x 

= 4^64 

1 

+ 

o 

or 

3x-~ 

= 256- 

-4ji'‘+ 10 

or 

3x- 

= 266- 

Ax 

• 

• • 

7x-- 

= 266 


and 


38. 


• 

• » 

64-a = 

= 64 - 38 = 26. 


Let 

then 

and 


A's share = Rs. 38 and ^’s share = Rs, 26. 


[Verification. Since 3x38 is greater than 4x26 by 10 
and 38-h26 = 64i the answer is correct.] 

Example 4. I thought of a number, doubled it, then added 
7, the result was 31 ; what was the number thought of ? 

Let X be the number thought of, then the successive steps 
would be : 




(^Verification 


3x, 2x 4 7, 

2;r4-7 = 31 

2x— 24 

x=12, 

12x2+7 = 31, 



the answer is correct] 
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EXERCISE 21. 

t 

Solve the following: problems and verify the answer in 
each case : 

1. The defect of an angle from 90® is 15® ; find the angle. 

2. The excess of an angle over a right angle is 12® ; 
hpd the angle. 

3. In an isosceles triangle, the vertical angle is one-half 
of each of the base angles. Find each angle. 

4. One angle is one-fifth of another, and their difference 
is 20® ; find them. 

5. A is twice as old as Bt and the sum of their ages is 
72 years; find their ages. 

' 6. ‘ A is three times as old as .B, and the difference of 
their ages is 30 years ; find their ages. 

7. One angle is greater than another by 32®, and their 

sum is 106° ; find them. - 

8. The sum of two numbers is 83, and one of them 
exceeds the other by 17 ; find them. 

9. If 28 be added to five times a number, the result 
78 ; find the number. 

10. If 7 be taken away from four times a number, the 

result is 69 ; find the- number. • . , 

11. If 9 be added to . one-third of a. number, the result 
i§ 19.; find the number. 

' 12.' If 11 be taken away from one-fifth of a number, the 
result is 23 ; find the number. 

* 13. Think of a number, double it, and add 15. Ifthe result 

is 71, what was the number thought of ? 

14. Think of a number, divide it by 4, and add 9 to it ; 
the result is 15. What was the number thought of ? 

35. Think of a number, take away 5 from it, multiply the 
result by 4, and add 10 to it; it becomes equal to 90. Find 
the original number. 
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16 . Divide Rs. 96 between A and so that four times 
A’s share may be greater than three times B’s share by 
Rs. 13. 

ly. Divide Rs. 150 between A and B, so that five times 
A*s share may be less than six times B's share by 9. 

-X A has X apples, B has x-{-5, and C has 4, and 
u.ey together have 49 apples ; find what each has got. 

19. Divide Rs. 81 among Ay B and C, so that B may get 
Rs. 7 more than Ay and C 6 less than twice A*s share. 

20. Divide Rs. 340 among A, B and C, so that B may 

get Rs. 30 more than A and C Rs. 50 less than twice .4'^ 
share. 

21. Divide Rs. 500 among A, B and C so that B may get 
Rs. 60 more than one-half of A's share and C may get Rs. 90 
more than one-fourth of A*s share. 

22. The sum of the interior angles of a figure of ?z sides is 
always (2/z — 4) right angles. If the sum of the irxterior 
angles of a figure is 16 right angles, how many sides has it ? 

Example 5. Divide 180 into two parts, so that one-third of 
one part may be greater than one -fourth of the other by 18. 

Let X be one of the parts; then 180 — :r would be the 
other part. 

One-third of the first part ^ 

One-fourth of the second part = ^ (180 — ar). 

According to the condition given in the problem, we 
have 

^ = |(180-.r)Tl8. 

Multiplying; both sides by 12, we have 

4A- = 3(180-.v)-f 216 

4,v = 540- 3,v 1-216 
7x = 756 


or 

or 




♦ ^ 
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• • ‘ 108 , the first part, 

(180— ;r) = 180— 108=72, the second part 
[Verification. Since ^ x 108 = 36, and ^ of 72 = 18, 

also 36 is greater than 18 by 18, therefore the solution is 
correct.] 

; ^3. What is the number whose one-half, one-third, and 
one-fourth added together give us 65 ? 

24. What is the number whose sixth part exceeds its 
seventh part by 10 ? 

25. What is the number whose fourth part falls short of 
its third part by 5 ? 

26. Divide 81 into two parts, so that five- sixths of the 
smaller may exceed seven-fifteenths of the larger by 9. 

27. A post is one-sixth of its length in mud, one-fourth 

of its length in water, and 12 ft. above the water ; find its 
length. 

"^28. A man goes one-half of his journey by a railway 
train, one-fourth of it by a motor-car, one-sixth of it on a 
horse, and the remaining 10 miles on foot ; find the total 
length of the journey. 

29. Out of a cask of wine one-seventh had leaked away, 
6 gallons were sold, and then the cask was three-fourths 
full ; find the capacity of the cask. 

30. A man leaves one-fourth of his property to his wife, 
one-sixth of it to each of his two sons, one-eighth of it to 

each of his two daughters, and the rest, amounting to Rs. 1,200 
for a school ; find his total property. 

31. Find a number whose one-half ‘added to 12 exceeds 

the sum of its third and fourth parts by 5. * 

32. One-sixth of a number is taken away from one-half 

of it; the result is less than the sum of its fourth and eighth 
parts by 15. Find the number. • ' 

33. To a certain number I add one-third of it ; the result 
is as much above 100 as . the number is below 103. Find 
the number. 
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34. Divide Rs. 860 between A and B so that five-seventtis 


of A*s share may be less than three-fourths of 
Rs. 30. 


35. The difference between two numbers is l&r 
one-sixth of one is less. than one-fourth of the other by 5 
find the numbers. 



36. The sum of two numbers is 678. When the greater ■ 


is divided by the less» the quotient is 5 and the remainder 
is 6. Find the numbers. 

\Hini. Dividend = quotient x divisor -f remainder.] 

37. The sura of two numbers is 1064. When the greater 



is divided by the less, the quotient is 4 and the remainder 
is 14. Find the numbers. 


38. The difference between two numbers is 431. When 
the greater is divided by the less, the quotient is 3 and the 
remainder is also 3. Find the numbers. 

Example 6. A is 24 years older than B ; 10 years b^k A*^ 
age was five times the age of B ; find their ages. 


X years be the age of 
the age of B is (jr— 24) years. 

10 years back, the age of A w’as {x— 

years and that of B was { 24)— 1( 

years. 



According to the condition given in the problem we have 


jr-10 = 5 { (;r-24)-10 } 
^—10= 5(;tr— 34) 

AT — 10 = Sjc — 170 

4;*: = 160 

.^=40, the age of A^ 


and 


•^■“24=40 — 24 = 16, the age of B» 


[Verification. Since 40- 16 = 24 and (40- 10) or 30 is five 
times (16—10) or 6, therefore the answer is correct.] 
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A*s age is three-eighths of B's age ; the difference of 
their ages is 15 ; find their ages. 

40, A father is 20 years older than his son ; 12 years back 

the age of the father was six times that of his son ; find 
their ages. 

A father is 24 years older than his son ; 15 years 

hence the father will be ^ times as old as his son ; find 
their ages. 

42. What is A*s present age if he is now three times as 
old as Bf and was 5 times as old as ^ 8 years back ? 

43. A father is twice as old as his son ; 14 years ago he 
was three times as old as his son; find their ages. 

44. A is 10 years older than B ; 12 years ago five-sevenths 

of A’s age exceeded five-eighths of B*s age by 10 ; find their 
ages. 

45. A father is 26 years older than his son; 16 years 
Hence three-fifths of the father’s age will exceed two- thirds 
of his son’s age by 14 ; find their ages. 

Example 7. Find thr^e consecutive even numbers whose 
sum is 96. 


Let 2n be the middle one of the consecutive even 

numbers, 


then 

2n—2 

K 

= the 

least one of the consecutive even 



numbers, 

and 

4“ 2 

=the 

greatest one of the consecutive even 



numbers. 

Since their sum is 

given equal to 96, 

m m 


(272- 

- 2)*4- 2 72 "b ( 2 72 -}- 2) = 96 

or 



672 = 96 

• 

m m 



72 =16. 

m 

m m 

2n — 2- 

= 30, 

the least number. 


2n 

= 32. 

the middle number. 

and 

271 ->r2 

= 34. 

the greatest number. 


Example 8. Find two consecutive odd numbers so that one- 
third of the greater may exceed one-fifth of the less by 8. 


PRO^EMSM^ 


r- 









Let 2n-\- \ be the greater of the consecutive odd nurnbers,. 


then 2n—\— ,, lesser „ „ „ m 

According to the condition given in the problem, vve 


‘lave 


^(2«-j-l) = 

= 1(272 

-l)+8 



or 


5(272“!- 1) = 

= 3(272 

-1) -1-120 



or 


1072 -|-5 = 

= 672 — 

34-120 



or 


472 = 

= 112 




or 


72 = 

= 28. 




• 

• • 

2n+ 1 

= 57, the greater 

consecutive 

odd 

number, 

and 

2?t-l 

= 55, ,, lesser 

>1 

f ) 

f> 

46. 

Find three consecutive numbers whose 

sum 

is 87. 

47. 

Find four consecutive nurnbers whose 

sum 

is 74. 

48. 

Find 

three consecutive 

even numbers whose sum 


is 48. 


49. Find three consecutive odd numbers whose sum is 81. 

50. Find two consecutive numbers such that one-third 
of the greater exceeds one-fifth of the less by 7. 

51. Find two consecutive even numbers such that one- 
eighth of the greater may exceed one-tenth of the less by 3. 

52. Find two consecutive odd numbers such that one 
seventh of the greater may fall short of one-fifth of the 
less by 4. 

53. Find two consecutive numbers such that seven- 
eighths of the greater may exceed five-sixths of the less 
by 6. 

54. Find two consecutive odd numbers such that two 

thirds of the greater may exceed three-fifths of the less 
by 9. 

Example 9 There are two digits in a number, the digit in 
the units place being 8. If 9 be added to the number, the 
order of the digits is reversed ; find the number. 

Let jr=:the digit in the tens place. 

8 = the digit in the units place. 
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' .*• the value of the number = 1 0 x -f- 8. 

When the order of the digits is reversed, the value of the 
new number = 10 xS^x. 

Acx:ording to the condition given in the problem, we 
have 

(10;r4- 8)-h9 = 10x8-h;c 
or 10 j:+ 17 = 80 

or 9;r=r63 

or x=7. 

Thus the required number = 78. 

[Verification. Since 78 -h 9 = 87, and we get 87 by 
reversing the digits of 78, therefore the answer is correct.] 

55. A number consists of two digits, the sum of the digits 

is 12. If 36 be added to the number, the digits are reversed. 
Find the number, 

56. A number consists of two digits, the digit in the units 

place is 5. If 27 be added to it, the digits are reversed. 
Find the number. 

57. A number consists of two digits whose sum is 8. If 
54 be subtracted from it, the digits are reversed. Find the 
number. 

58. A number consists of two digits, the digit in the tens 
place being 5. If 18 be subtracted from it, the digits are 
reversed. Find the number. 

59. A number consists of two digits, the digit in the 
units place is one-third of the digit in the tens place. If the 
digits be reversed, the new number falls short of the original 
by 36, Find the number. 

60. A number consists of two digits, the digit in the 
units place is one-half of the digit in the tens place. If 9 be 
subtracted from the number, the digits are reversed. Find 
the number. 

61. Reverse the digits of a number, it will be three- 
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eig:hths of what it was before; also the .difference between 
the digits is 5. Find the number: 

62. There is a number of two digits whose difference is 
2. If it be increased by three times the sum of its digits, 
the digits are reversed. Find the number. 

63. A number consists of two digits ; the digit in the 
units place is three times the digit in the tens place. If the 
number be divided by the sum of the digits, the quotient 
is 3 and the remainder is 3. Find the number. 

Example 10. Two trains with speeds 32 miles and 24 miles 
per hour respectively, starting at the same time, run in" 
opposite directions between two stations P and 336 miles 
apart one going from PtoQ and the other from Q to P; find 
when and where they will meet. 

Suppose that the two trains meet at O after x hours, then 



the number of miles travelled by the first train in x hours = 

32x and the number of miles travelled by the second train in 
X hours = 2^x. 

The sum of these distances is equal to PQ. or 336 miles. 

32x-|-24^ = 336 

or S6xr=z336 

or x=6. 

Hence the two trains meet after 6 hours and at a distance 
of 6x 32, or 192 miles from P. 

Example II. A and P are travelling on the same road in 

the same direction, A with the speed of 5 miles an hour 

and ^ in a motor-car with the speed of 60 miles an hour. A 

is 20 miles ahead of P, Find when and where P will 
overtake A. 

Suppose P overtakes A after x hours; then the number bf 

miles travelled by ^ in hours = 5.;r and the.number of miles 
travelled by B 'mx hours = 60.^:. 
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According to the condition given in the problem, we 
have 


60;i-— 20 = 5;«: 
or 55x = 20 

or 4 

IT* 

Hence B overtakes A after hour or 21 W minutes, and 

at a distance of or 2I^j- miles, from his own starting- 

point. 

64 . A train running at the rate of 24 miles an hour leaves 
Amritsar for Jullundur at 7 p. m., and another train leaves 
Jullundur for Amritsar at 8 p. m. at the rate of 32 miles an 
hour. Find the time when the two trains meet, the distance 
between Amritsar and Jullundur being 50 miles. 

65 . There are two ports R and Qj the distance between 
them being 5625 miles. A steamer sails from P to Q with 
the speed of 240 miles a day; two days after, another 
steamer starts from Q and sails towards P w’ith the speed of 
250 miles a day Find when and where they meet. 

66. A sets out for a walk at the rate of 3^ miles an hour; 

3 hours afterwards B cycles after him at the rate of 9 miles 
an hour. When will B overtake A ? 

67 . A and B travel in opposite directions from two towns^ 
135 miles apart, and meet in 15 hours ; if ^ goes twice as 
fast as By what will be the speed of ^ ? 

68. A train with the speed of 32 miles an hour starts from 
a station ^ hour after a goods train, and overtakes it in 50 
minutes. Find the speed of the goods train. 

69. A man walked to the top of a hill at the rate of 2i 
miles an hour and down the hill at the rate of 31 miles an 

hour. The journey took him 4 hours in all; find the length 
of his journey. 

70. A man has 7j hours at his disposal; how far can 
he go in a motor-car, running with the speed of 30 miles 
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an hour so as to return home in time in a tonga running 

with the speed of 8 miles an hour ? 

71. A and B start at the same time from two towns, 

39 miles apart, and meet in 4 hours and 20 minutes. If A 
walks 1 mile an hour faster than B, find where he meets B, 
O 72. A train takes 8 hours to travel from P to Q, Had it 
gone 2 miles an hour faster, it would have taken i hour less to 
reach Q. Find its speed and the distance between P and Q: 

73. A and B travel along the same road, A on foot with 
the speed of 5 miles an hour, and ^ in a motor-car with the 
-^speed of 60 miles an hour. A is 10 miles ahead of B\ 
find when and where B will overtake A. 

74. In the last question, find when B will be ahead of 
A by (i) 22 miles, (ii) 15 miles, (iii) 30 miles. 

\Hint. In the next three questions proceed as in the 
last two questions.] 

75. At what time will the minute-hand overtake the 
hour-hand (i) between 2 and 3 ? (if) between 4 and 5 ? 

76. At what time will the minute-hand be ahead of the 
hour-hand by 30 minute-divisions (or opposite) (i) between 

4 and 5 ? (u) between 2 and 3 ? •• r . ■ - 

77. At what time will the minute-hand be ahead of* the 

hour-hand by 15 minute-divisions (or, at right angles) 
(i) between 5 and 6 ? (ii) between 6 and 7 ? WL 

Example 12, A person invested Rs. 440 in buying sheep 
and goats at the rate of Rs. 6 and Rs. 8 each respectively. If 
the total number of sheep and goats be 65, find the number 
of sheep and the number of goats. 

L'Ct the number of sheep purchased he x, 

then 1 . the number of goats purchased = 65 — at, 

'' the price of the sheep = Rs. 6x, 

And the price of the goats = Rs. 8 (65 — x). > 

According Jo the condition given in the problem, we 

have 6;^J:8(65'-.jr)=s440 
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6x + 520— 8x = 440 

2.r=80 

Ar=40 (the number of sheep)^ 

^ 65 — 40 = 25 (the number of goats)- 

[Verification. The price of the sheep = 40 x 6 rupees - 

Rs. 240; the price of the goats = 25x8 rupees = Rs. 200- 
The sum of the prices = Rs. 240 -fRs. 200= Rs. 440. there- 
fore the answer is correct.! 

Example 13. The population of a town is 15,000 ; the 
annua] death*rate of males is 4^% and that of females is 5^%. 
The total number of deaths during the year is 745; find the 
number of males and females in the town. 


Let 


then 


the number of males in the town 




the number of females in the town = 15000 


Annual number of male deaths 


X, 


XX 


300 200 


Annua] number of female deaths 


(15000 - a) X 


100 


200 


According to the condition given in the problem. 




have 




or 

or 

or 


9a 11(15000- 
200 ^ 200 
tiplying both sides by 200. v 

9a -I- 11(15000- a) = 149000 
9a 4- 105000 - 1 ] A = 3 49000 

2 a = 10000 


745 


A =8000 


35000 


-A= 15000 — 8000 = 7000, (the number of females). 
The students should verify the answer. 

78. Two pieces of cloth, measuring 80 yds., cost together 
Rs. 57. One piece was bought at Sa. per yd. and the other 
at 13a. per yd. Find the length of each. 















- y^ 




i#’'-j ■*' 


■ v^ 








k ^ 


K.i 


SIMPLE EQUATIONS AND PROBLEMS 


'M 


79. If 8 pounds of tea and 12 pounds of cofiEee together^ 
cost Rs. 14 8 as. and a pound of tea cost 4 as. more than a 
pound of coffee, find the cost of each per pound. 

80. A person bought a number of mangoes for Rs. 2 10 as. 
and found that 18 of them cost as much under 8 annas as 
27 of them cost over 7 annas. Find the number of mangoes 

bought. 





81. A person bought sugar of two different kinds, and 
paid in all Rs. 13 12 as., the better one at the rate of 5 as. 
per seer and the worse at 4 as. per seer; the total amount of 
both kinds of sugar was 50 seers. Find the number of seers 
of each kind. 


82. A person had Rs. 9,900, a part of which he lent out at 
8% and the rest at 6 % ; the interest amounted to Rs. 702. 
How much was lent out at 8% ? 

S3. A sum of Rs. 3,200 was lent out at simple interest, 
partly at 5% and partly at 61% per annum. The total 
annual interest amounted to Rs. 190. How much was lent 
out at each rate ? 


84 . A person had a capital of Rs. 4,600, a part of which 
he invested in a business yielding 10% annual profit, and. 
the rest he lent out at 8% per annum; the whole annual 
income amounted to Rs. 416. Find how much he invested 
in the business. 

85. The population of a town is 6,600 ; the annual death- 
rate of males is 3;^% and that of females is 3|% ; the 
total number of deaths during the year is 239. Find the 
number of males and females in the town. 

♦86. A tradesman bought an equal number of goats of 
i two kinds, one at £1 4i. each and the other at jCl 10^. each. 

* t 

If he had spent his money equally on the two kinds, he 
would have had one goat more. How many did he buy 
of each kind ? 
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Bxample 14. An army of 8,000 soldiers is formed into a 
solid square, and 79 men are left over. Find the number of 
men in the front row. 

Let X be the number of men in the front row of the solid 

square, 

then is the number of men in the solid square. 

According to the condition given in the problem, we have 

;t:2 -1-79=8000. 

Let the student solve it further and verify the answer. 

Example 15. The length of a room exceeds its breadth 
by 7 ft. If the length be increased by 5 ft. and the bieadth 
be diminished by 3 ft., the area remains unaltered. Find 

the dimensions of the room. 

Let X be the number of ft. in the breadth, 

then {x-\-7) is the number of ft. in the length, 

and .r(;<r-h7) is the number of sq. ft. in the area in the 

first case. 

The number of ft. in the length in the 
second case =(. 2 :+ 7) -+-5, 

The number of ft. in , the breadth in the 
second case = (.^-— 3) 

* * * m 

and the number of sq. ft. in the area in the 

second case ={x—y) {. (x-\- 7) -t- 5 } , 
According to the condition given in the problem, we 
have 

x{x-\-l)={x--3)({x+l)^S) , 

Let the student solve it further and verify the answer. 

Example 16. Divide 36 into 4 parts such that if the first 
be increased by 2, the second be diminished by 2, the third 
be multiplied by 2, and the fourth divided by 2, the result in 

■each case is the same. 

Let be the result we get in each case. 

First part + 2 = ;r, .*. first part ^x-~2. 
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Second part 


2—x^ 



Third part y.Z—x, 


Fourth part -~Z=x, 

Since the sum of the parts is equal to the whole. 


second part 

# 

third part 
fourth part 


X 

2* 

2Ar. 


( 


X 


or 


2 ) -{- (jJT-f- 2) -j- 

2 



36 


or 


Hence 


^=8. 

the first part =a:— 2=8 — 2=6. 
the second part =jtr+2 = 8-|-2=10. 


and 


the third part 
the fourth part 


X 

2 

2;r 


8 

2 


4. 



t. 


2 X 8 = 16. 


Example 17. A hare, 70 of her leaps before a greyhound, 
takes 5 leaps for every 4 leaps of the greyhound, but 2 leaps 
of the greyhound cover as much ground as 3 leaps of tte 
hare. Find the number of leaps the greyhound must take to 

I 

catch the hare. 

^x be the number of leaps the greyhound takes to 
catch the hare. 


the number of leaps the hare takes in same 


Let 


then 


time = 5x. 





Suppose the greyhound is at G and the hare at II, and the 


greyhound catches the hare at C. 


r 

G 


TO leaps 
of hart 


■T 

H 


1 

c 


Evidently GC=4x leaps of the greyhound 


3 

2 


X 4x leaps of the hare 



6x leaps of the hare. 


Again, 


GC= Gff+ HC 


(70+5.^) leaps of the hgre. 


8 
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r 

70^ Sx=6x 

x=70. 




Hence the number of leaps the greyhound takes to catch 
the hare=4x, or 280. 


87. An army of 2,000 soldiers is formed into a solid 
sqimre, and 64 men are left over ; find the number of men in 
the front row. 


88. Find the length of the side of a square whose area is 
exactly equal to the area of a rectangle whose sides are 
225 ft. and 289 ft. 

89. The length of a rectangular room exceeds its breadth 
by 9 ft. If the length be increased by 7 ft. and the breadth 
diminished by 5 ft., the area remains the same. Find the 
dimensions of the room. 

m 

90 . The length of a rectangular room exceeds its breadth 
by 6 ft. If the length be increased by 9 ft. and the breadth 
diminished by 3 ft. the area is increased by 15 sq. ft. Find 
its dimensions. 

91. The length of a room exceeds its breadth by 12 ft. If 
the length be diminished by 6 ft. and the breadth increased 
by 2 ft., the area is diminished by 48 sq. ft. Find its 

dimensions. 

92. A bag contains Rs. 325 in rupees and 8-anna bits. 
If the amount of the latter be less than that of the former by 
Rs. 15, how many coins are there of each kind t 

93. A purse contains three times as many 4-anna bits as 
2'anna bits. The value of the coins is Rs. 17 8a. How 
many coins are there of each kind ? 

• M. Divide 180 into four parts such that if the first part 
oe increased by 5, the second diminished by 5, the third - 
mnltiplied by 5 and the fourth divided by 5, the result in each 

jTctse is the same. 
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W. Divide 155 into four parts such that if the first part 
be diminished by 4, the second be increased by 5, the third 
be divided by 2, and the fourth be multiplied by 3, the result 
is the same. 

4k * - i 

96. Divide 81 into four parts such that if the first part 

# ' 

be diminished by 5, the second.be increased by 1, the third, 

be multiplied by 2,_andJhe'fo.urth be divided by 3, the r 

* 

is the same. ♦ - • 

*97. A certain sum of money' is to be distributed amongst 
a number of boys ;a-on calculation it is found that if Rs. 4 be 
given to each, Rs. 13 would be left over, and if Rs. 5 be 
given to each, Rs. 15 would be wanting. Find the number 
of boys and the sum. 

*98. A person has k hours at his disposal ; he intends to 
walk a distance of d miles during this period. He finds 
that if he walk 3 miles an hour, he would require 40 minutes 
more to complete his journey, but if he walk 4 miles 

an hour, he would save 45 minutes. Find the values of It 
and 

*99. A hare, 30 of her leaps before a greyhound, takes 

4 leaps for every 3 leaps of the greyhound, but 2 leaps of 
the greyhound cover as much ground as 3 leaps of the hare. 

Find the number of leaps the greyhound must take to catch 

♦ 

the hare. 

*100. A hare, 22 of her leaps before a greyhound, takes 

5 leaps for every 4 leaps of the greyhound, but 5 leaps of the 

greyhound cover as much ground as 9 leaps of the hare. 

Find the number of leaps the greyhound must take to catch^ 
the hare. ~ — 



f 


SECTIONAL REVISION I 


PAPER I 

1 . Use squared paper to show that 

(i) 8-3-12= -7. (ii) 5a-Sa-^a= -2a. 

2. Find the value of — Sjit® 5 when a = — 2»— 1, 0. 

3. Divide x* — x^y ^ — by x^ — xy-\-X 2 — y 2 . 

A. Prove by different methods that 6a— 2(Sa — 3a)= — 4«. 

5. Solve the equation (3x 4- 20) — (x— 3x 4- 2) = 21. 

6. A number consists of two digits whose difference 
is 4. If it be increased by three times the sum of its digits, 
the digits are reversed; find the number. 

PAPER 2 

I. Subtract d { a — (d-\-c) } from the sum of a { a — (c — d) 

• * 

and c { a — (d—c) } . 

; 2. What must be added to — 12jr^ — 16.V4- 21 to make 

it exactly divisible by 2;c — 3 ? 

a f3b — 4a f , ft — 3d 4a 4- ) *1 

3 . Simplify p g 

i 4 Find the continued product of ; 

5. Solve the equation J(a' — 4) — ^(2ar— 6) = 20. 

6. A father is 21 years older than his son; 12 years hence 
three-fourths of the father’s age will exceed two-thirds of the 
son’s age by 18 years ; find their ages. 

PAPER 3 

I. A person walks 3a — 2^4- r miles east, he then walks 
2a — b—3c miles west, again walks 5a— ^—4r miles east. 
How far is he then frqm the st^irting-point ? 
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2 . Use squared paper to illustrate the following : 

(i) 5a -f- 4a — 7a = 2a, (ii) 3a—9a-^4a——2a, 

3. Divide by 1 — 2;r up to four terms. 

4 . If x=2a—3b and y = 3a—2b^ find the value of 

(2a:— 3y) {x—2y')» * 

5. Solve f (^-2)-| (2:t:4-l)-f 2=0. 

6 . A and B are travelling on the same road in the 

i 

same direction, A with the speed of 4 miles an hour and, 
B with the speed of 4^ miles an hour. B gives A a start 
of 40 minutes ; find when and where B will overtake A. 


PAPER 4 


1. SimplifySa— [a — ^ — 2 { a — ^ + (a — ^ — c— a) } -}-a]« 

2. The product of two expressions is x^ -{-4:x'-^ -{-3x^ 
+ 2 a:— 1 , and one of them is Ar-{-l ; find the other. 

* 

3. Multiply 4 - 4- 1 by a;”— 1 . 


4 . Find the value of 


2a~b 

a-\-b 




2b 


a — 2y b — a\-2 and c 


b \-c 


■p 


2c 


C ^ €L 


when 


a — 2 


5. Prove diagramatically : 


(i) (a r — ac 


(ii) (a— b) c = ac~bc. 


(iii) (^ "p b'^ (c d') — nc -j- ad be 4 " bd» 


6 . Solve the equation 


5(3 -2Ar) 

4 

PAPER 5 


3(^+1) 


3a; 4- 8 

■ 


1. Distinguish between (i) an index and a power, 

(ii) an identical equation and a conditional equation. 

2 . Find the value of 

(i) (4-l)2^ (ii) (4-l)2’‘-p (iii) (-1)2^ (iv) (-.l)2nBi 

3. Divide 1 by l 4 -a 4 -a 2 up to four terms. 

4 . Find the co-efficient of x^ in the product of 
3a;2 — 2a;— 1 and 2a: 2 4 - 3 x 4 - 1, 


5. 


fend (a 


a 


+ 1 ). 
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X, 


6. A cycles at the rate of 15 miles an hour from P to 
Q and returns at the rate of 12 miles an hour. B cycles 
both ways at the rate of 14 miles an hour, and takes 20 
«iinutes less than A. Find the distance between P and Q 

PAPER 6 


1. Find the co-efficient olx in the product of (jr— a), 

(x—2c). 

2. Multiply — 12;»:2 -1-5 JT— 7 — 

and arrange the product in ascending powers of x, 

3. If X’sssam^ -\-5dm-i- 5c and y — am'^ — 6dm~-6c, find the 
value of 6x-\- 5y. 

4. Simplify (x — a^x — dXx’ — c) 

• — \bc{x— a)— {{a^ b^- c)x — a{b -f- c) } ,r] . 

5. Solve the equation (jr— 3)(;r— 5) -f- 1 = (;c4- IX^^— 2)-i-4. 

6. A travels from P \o Q, 2i distance of 60 miles, and back 
again, at the rate of 12 miles an hour. On his way back 
he meets B who travels at the rate of 8 miles an hour and 
who started at the same time from P. Find tlie distance 
from P of the place where they meet. 


PAPER 7 

I. (i) From the formula Z? = t/x -j- find the value of 
P when Z?=895, Q=35. 

( ii) One factor of 27a* -t- llfl — 10 is 3a ® 2 , find the 

other. 


2. Add a — 3^-l-4r, 3a4-2^— 5r, 4a — 7^-l-3r, and multiply 
the result by the difference between 9a -{-6c and 10a — ^—5r. 

3. Simplify (5a:-t-4>/-f rX5.r-|-4>'— 1)-|-(3 a'— 

— (4^ — 3y)(4x-{- 3y) -h 1 . 
^’4. What must be added to a^ — 5a(a — 3)— 1 to make it 

equal to a*-t-5a(a-|-3)4-l ? 

5. Solve the equation (x-\-6]r —(S— x )'^ --lHx-\-7 . 

^6. A person invested Rs. 5,800 at simple interest, partly 
^ 4^ and partly at 5% per annum. The total annual 
interest was Rs. 267 ; how much was lent al 4% ? 
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t 


x{x — l){x 



PAPER 8 

methods that 

2 



2. If x=::m{p-\-g) and y 





find 


X 


-h- and 
m n m 


X y 


71 


* - ^ 

3. Find the dividend when the quotient is the 


divisor is a* — 3at-i-4, and the remainder is 7a-h3. 


4. 


then again 8 miles North. 


(s South, 
starting' 


point ? 


graphically 


5. Solve the equation 


32:--2 

5 


+ 1 


6— 'Sjif 




3 


1 . 



equal number 


kinds, one at £1. 10^. each and the other at each. If 
he had spent his money equally on the two kinds, he would 
have had one sheep more. How many of each kind did he 
buy ? 

PAPER 9 


1 . Simplify 3;r-|-5 — Sjc®— 4jr*— 

+ 6, and arrange the result in ascending powers of x. 

2. Find the value of -h +• 2X^4- 3) -M vdien ar=l, 

2, 3, 4...&C. Show that in each case the result is a perfect 
square. 


3. 


formula 


subject. Make 


formula 


4. 


rina witnout actual multiplication the term contain 
ing x^ in the product of {2x^ — x^ (3;r® 4- 2;p-l- 1). 

c ^ .u *02:^— *9 

Solve the equation 


S. 


2 


3 


6 


6. The length of a room exceeds its breadth by 11 ft. 
If its length be increased by 5 ft. and the breadth diminished 
by 4 ft., the area is diminished by 44 sg. ft.; find the 
dimensions of the room. 
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PAPER 10 

\ t. (i) What is the square of 
^ (ii) What is the square root of if ? 

2 . In India m% of the population are men and ofi 
fhem are married. What per cent of the population are the 
inarried men ? 


3, Find the value of (i) ^s(s— aXs—bXs—c). 




(ii) As/i 


% * 




s — aXs — b) 
s(s — c) 


when a = 12, ^ = 5, f =13 and s= ^(a -tb-^-c), 

4. Subtract the sum of ^2 x) — — 1) and 2(:tr* — 1) 


^4(x 


1) from the sum of x^ —(l — x-\~x^) and 2;i:*(;r + l). 


S. (i) Simplify 2x— [y-|- { z—{x—y+z) } ]. 
j {ii) For what value of k will 3a^+5a^ — 2a®— 1 be 

j^ual to Sife"* — 5^^ — 2^® -h ^ — 1 ? 

• m 

- - 6. A. hare, 24 of her leaps before a greyhound, takes 
6 leaps for every 5 leaps of the greyhound but 7 leaps of 
the greyhound cover as much, ground as 9 leaps of the 
hare. Find the number of leaps the greyhound must take to 
catdi the hare. 


• % 



CHAPTER IV 


FORMULA 

i. We add here a few important results, known as 
multiplication formulae, which should be thorougfhly learnt 
by heart. 

Formula 1. (a+ 6)^ + 6^* 

Proof, a-\-b 

a-\-b 

-|- ab 

-\-ab-^b^ 

-^2ab-\-b‘^. 

Statement of the formula in words : 

The square of the sum of two quantities is equal to the sum 
of their squares plus twice their product. 

CoT» a* 4-^^ = (^ + — 2ab. 

Example 1. Find square of (3x-f4y), 

(3;c+4y)^ is in form similar to {a-^bY having 3a: in 
place of a and 4y in place of b. 

Thus (3x-{-4y)^= { (3x)-\-(^y) } « = (3a:)* + 2(3a:X4>/) + 

(4y)* 

= 9a:* 4- 24a:y -f- 16y\ 

Example 2. Find the missing term in the perfect square 
49a* + 70ab + ( ). 

49a*=(7a)* and 
70ab = 2 x7ax5b. 
the 2nd quantity = 5^. 

the missing term =(5^')* = 25^*. 

Example 3. Find algebraically the value of (309)*. 

(309)* = (300 + 9)2 = (300)* + 2(300)(9) -|- (9)* 

= 90,000 4- 5,400 + 81 = 95,481. 


m 
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EXERCISE 22. 

Write down the square of : 

I. 2x-\r^y, 2. 3^2+7^. 3. 5x^3. 4. 3-f4A 

5. 3ab-\-Aib^. 6. Sa“-\-3ab, 7. ^ax-\-Ay'^. 8. 

9. px-\-gy, 10. p^+pg^, II. 2aH^3ab‘^, 12. « + (-^). 

Find the missing terms in the following perfect squares ; 
13. 16;r2 4-( ) + 49y2. N. 36^2 4- 60w« -f- ( ). 

15. ( ) + 112pg-h64p^. 16. 121a--i- ( ) -|-81. 

17. 144m--h72m-{- ( ). 18. ( ) 104/^4 169. 

Find algebraically the value of : 

19. (302)2. 20. (405)2. 21. (703)2. 

22. (806)2. 23. (611)2. 24. (1001)2. 

Example 4. Simplify (2x -j- 3y)^ — (x -h 2y)- , 

The given expression=(4ji:2 4l2;»:y-l-9:i/2) — (,r2 44.yy4 

4>/2) 

= 3.^2 -j- S^ry 4 Sy 2 . 

Simplify : 

25. (^z4 2^)2 4 (2^4 <5)2. 26. (3,r42>')2 — (2;t:4 3>')2. 

27. (px 4 -gy)^ — (gx 4 -py)^. 28. (mx-h 

Formula il. (a—6)^=a^—2aif-h6^. 

P tool. a — b 

a — b 

— ab 

— ab-\‘b'^ 
cP" — 2ab4-b'^» 

Statement of the formula in words : 

The sqtiare of the difference of two quantities is equal to thP 
sum of their squares mbius twice their prodtut. 

Cot, a'^-^b^ — {a — 3)2 4 2^?^. 

Example 5. _Find the square of i3x—^y). 

Reducing the expression to the standard form, we have 
{3x—4yY= { {3x) — {4y') } 2 ^(3jc^)2_2(3.r)(4>')4(4;/)2 

= 9.a;2 _ 24;fy 4 lOy 2 . 

^^xample 6. Find the missing term in the perfect square 

( )— 60w^436w2, 



FORMULA 


— 60m« = —2x6nx 5m. 

the 2nd quantity = 5m. 
the missing term=(5m)^ = 

Example 7. Find the square of 395 by applying the fornjula 


~a^ — 2ab-irb'^ . 

( 395)2 ^ (400 - 5)2 = ( 400)2 - 2(400 )( 5 ) + ( 5)2 

= 160,000-4,000+25 
= 156,025. 

Write down the square of : 


29. 

3a — 

■ 5b. 

30. 

5m — 3. 

31. 

Qp — 

5. 

32. 

Tx- 

-1. 

33. 

4- Ip. 

34. 

a-{ 

-b). 

35. 

4m2 

— 5n'^. 

36. 

ax—by. 

37. 

2a^x 

— Zb'^y. 

38. 

7a2. 

-^b-. 

39. 

2a^b — b^. 

40. 

1 p^q 

2 — 8/>2^3^ 


Find the missing term in the following perfect squares : 
41. I6a2_( )+9d2^ 42. %\x'^-12xy\{ )* 

43. ( ) — 48^^ +36^2 44^ 49m2 — ( ) + 121. 

45. 64/>2 _96/>^ + ( ). 46. ( )— 120 xy -|- 144y2* 

Find algebraically the value of : 

47. (198)2. 48. (245)2. 49. (396)2. 

50. (138)2. 51 ^ (497)2. 52 . (599)2. 

Example 8 . Simplify (3m — 5;z)2 — ( 2 m— 3«)2. 

The given expression 

= (9m2 — 30m« + 25n^)— (4m2 — \2mn + 9n‘^) 

= 5m2 — 18m»+ 16«2. 


Simplify : 

S3. {a + bf~-(a-by. 54. (2a- 3^)2 +(3^z- 2^)2. 

55. {px^rqyY~(J>x—qyY, 66. i^mx—nyY—^mx^-ZnyY, 
57. (3a<J-2<J2)2_4(^2_^2)2, 

Example 9. Find the value of ^b^ vfhQn a-\-b~9 2 ^x 16 . 
ah — 20. 

■\-b'^ ={a\bY — 

Substituting the values of (a-\-b) and ab, we have the 
expression 

=92-2x20 
-81-40 = 41. 
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Example 10. Find the value of wherr /r— ^==7 an .: 

ab s= 60. 

Substituting the values of («— ^) ando^, we have the 
expression 

= 724-2x60 

= 494-120=169. 

Find the value of 4- b^ when 
58. tf4-^=27 and fld = 180. 59. fl4-^=l9 and a5=8»- 

60. a^b=z7 and«^ = 120. 61. 5 = 9 and a5=112^ 

Formula 111. (a 4-6Xa—6)=a^ — 6*. 

Proof. 4* 5X^ — 5) = a(a — 5) 4- b{a — by 

-ab-^ba— 6^ 

^a^-b’^. 

Statement of the formula in words : 

The product of the sum and the difference of two quantities 
is equal to the difference of their squares. 

Example 1. Multiply 4a 4- 35 by 4a — 35. . 

(4a -h 35)(4a - 35) = (4a)2 - (35)2 

= 16a2 — 9^2. 

\ * ^ 

Example 2. Multiply a4-54-r by a--5— r, 

(a 4 ^ 4~ ^)(^ *— 5— ^■) = ( ^4" (^ -f"^) ).{ ^"”(54^) f 

= a2 — (54r}2 

= a2 — (52 4 25r4 

= a^ — b^ — 2bc — <r 2 
= a2 — 52 — r2 — 2 bc. 

Example 3. Simplify (^— 2y 4 3 ^) 2 — (^-4 2y ~ S-s-)* . 

The given expression = { (;r— 2y -432’) 4(^4- 2y—3^) }' 

X { (:«:~2y4*32')— (Ar4-2y— Sar) ? 

= 2;*: X ( — 4y 4 62r) 

= — 8xy 4 12;ir-?. 

Example 4. Find the value of (236)2— (232)2. 

The given expression = (2364 232)(236— 232) 

=468x4 = 1872. 
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EXERCISE 23. 


f "i-v , > 



- ‘1. *_ 


• ■> 


1 . 

3. 

5. 

7. 

9. 

11. 

12 . 


down the product 
Sx-^S and 5. 
ax^d^ and ax—b'^. 

4fl-i-5d and 4« — 5^. 
a-1-^, a — b and a^-Vb"^. 
a^^b^,a^-b'^ and 10. x^y 

x— 3 y -\-^2 and x — 3y — ^z. 
x"^ - 




2. am -{-bn and am — bn. 

4. fix^gy and px—gy . 

6. 3xy — 1 x 2 and 3xy 1 x 2 . 
8. a-\-l,a—landa^-\-l. 

-2 and x—y-^z. 


xy-\-y'^ and x^ -{- xy -{- y^ . 


13. x"^ X 1 and x“^ — x-{'l. 

14. -h + 1 a nd + 1 . 

Simplify : 

15. (2a-b{-c)^-{g-\-b~2cy: 

16. {a'^ ab { b'^y — {a'^ — ab - 

17. (a^b — o-{-dy — {a — b-\-c—dy. 

18. (2a + 3b — ^c-\-5dy — (2a — 3^ + 4r — Srf)^. 

Find the value of ; 

19. (547)2 -(542)2. 20. (784)® -(779)2. 

21. 328x328-318x318. 22.614x614 — 607x607. 


D 


V 


■. t 


O 


Formula IV. {x-\-aXx-{-b) = x^-{-{a-{-b)x + ab. 

Proof, {x -h CL%x 4- ^) = x{x + <^) -f a(a: 4- b'). 

sz x"^ -{■ xb ■{■ ax ab. 

= x'^ -{r x{a -{r b') -{- ab . 

From this formula, we can easily deduce the following 


TCSUltS \ 

(x—aXx—b)=x^ 4-(— a — ^)a:4-( — a)(— ^) (i) 

(x-{-a)(x~~b)=x^ ■{•(a — b)x-i-a( — b) (ii) 

(x—aXx-{-b)=x^-i-( — a-{-b)x-{-( — a)b. (iii) 

Thus the above formula can be expressed in more general 
terms as follows : 

(x-{-aXx-^b) = x^-{-(a/£‘obrazc sum of 2nd ierms)x -{- prO'- 
duct of 2nd terms. 

It is interesting to note that formulae 1 and II can also be 

deduced from this formula, as follows ; iis? 

• # 



# 





i 


.Vi 


r 


• .* 

> •- 


i 




S" 
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(<Z+ 3) 

®* li ® "4" 2ct^ “f" 

aad (a— ^)2ss:(tf— ^)(a— 

-f“(— d — ^)( — d) 

~a® — 

Example I. Write down the product of: 

(i) x-{-^ and:»;+5. (ii) ;c-f-6 and ;c— 2. 

(iii) 3 and ;t-f-7. (iv) x--5andx—6. 

(i) Since 4-f-5 = 9 and 4x 5 = 20, 

(x 4)(^ 4" 5) = x^ -j“ dx -1-20, 

(ii) Since +6-2= -t-4 and ( -l-6)( — 2)= -12, 

(x 6)(x — 2) = x^ -\- 4:X — 12 . 

(iii) Since — 3 + 7 = -1-4 and (— 3)( -j-7)= — 21, 

3)(;tr+ 7) =;r* + 4;r— 21. 

(iv) Since(-5)-i-(-6)=-ll and (-5)(-6)= +30„ 

(:i^ — SX-*"— 6) = — ll;tr + 30. 

EXERCISE 24. 

Find out vientally the product of : 


1. 

x-{-3 

and X 

+ 5, 

2. 

X 

+ 4 

and X - 1 - 6. 

3, 

x-{~5 

and a: + 7. 

4. 

x-\-7 

and -r-i-9. 

5. 

7U—8 

and VI 

*+•5. 

6. 

m- 

— 11 and vt 

+ 7. 

7. 

/>-14 

: and^r 

f- 9. 

8. 

a- 

-20 

and ^ + 11. 

9. 

x-7 

and X‘ 

H15* 

10. 

X- 

-8 

and X 

+ 12.. 

II. 

x—6 

and Ar:^17. 

12. 

AT— 

-12 

and ;t'-l-'20. 

13. 

x-{-10 

and X- 

-11. 

14. 

X 4” 13 

and X- 

-8. 

15. 

X -j- 16 

i and X 

-9. 

16. 

X "1“ 12 

and X- 

-7. 

17. 

x-i~7 

and X 

-17. 

18. 

+ 3 

and str- 

-15. 

19. 

x—5 

and X 

-18. 

20. 

x+7 

and X- 

-19. 

21. 

x-7 

and .str- 

-9. 

22. 

x^ 

-12 

and X- 

-15. 

23. 

■ .r— 13 

and X 

-10. 

24. 

x^ 

-9 

and X- 

-14.. 





formula 

Example 2. Multiply together ana !rTy •" 22’. 

Putting a for (x-{-y) in both the expressions, we 

(x-{-y+ z){x+ y^2s) = (a-\- z){a — 2z) 

= a^ -^-(‘ 2 ■ — 2z^a — 2z^ 

— a^ — az — 22^* 



have 


Substituting the value of a, we have the product 

^{x \ yY — {x -\- y^z — 2z^ 

^z-x"^ 2xy ■^-y’^ --xz — yz—2z'^ 

■\-y^—2z'^ \-2xy — xz—yz. 

Multiply : 

25. 2a: 4-3 and S. 26. 3»i4-5 and 3w — 2. 

27. 1 4- 2a: and 1 — 3 a:.: 28. 3+ 4a: and 3— 5 a:, 

29. x-y-Yz andA:— y4-2^. 

30. 2a: YyY3^ and 2xYy 

31. 2a:- 1- Sy-h^" and 2A:-f 3>/ — 52*. 

Formula V. (x f a)(x + b)(x + c) 

= x^ (a Y B Y c)x^ Y (ab Y acY bc)x + abc. 

The formula can be proved by actual multiplication. 

From this formula, we can easily deduce the following 
results I ' ■ ' 

(xY^)(x -i- dXx - c) 

= x^ Y(aY ^—c)x^ -f- { — — c) } A:-l-a^( — r), (i) 

(a: 4- fl)(A:— ^)(a:— ^:)=a:^ 4- («— b—c^x^ 

4- \ a{- b)Ya{-c)Y{-b){—c)} xYii{-bX—c). (ii) 

{x~~d){x — bXx — c)~x^Y{ — ci — b — c)x'^ 

+ { {-^){-b)Y{-a){-r.)Y{-bX-c) ] x Y{-a){-b){-c). 

(iii) 

Statement of the formula in more general terms : 

{x 4- a)(A: 4- b^x 4- r ) = a:^ 4- {algebraic sum of 2 nd terms')x^ 

Yi^um of the products of 2nd termSy taken two at a time)x 
product of 2nd terms. 

Example 1. Write down the product of a:-|-2, a:+ 3, and x—6* 
(x 4 - 2Xa: + 3)(;r -6 )=a:3 4-(2 + 3- 6)a:2 

+ {2x3+2(-6)+3(-6)}a:+2x3x(B&) 

==x*~x^-24x-36. 


% ^ MATRICULATION ALGEBRA 

' •. ^ * 
Example 2. Write down the product of xr— 3, 4 and 4 :— 5. 

-3X-4)-l-(-3)(-5)-h(-4)(-5)};t:+(-3)(-4) 


{( 


x^ — 12;t2 + ^7x^ 60. 

EXERCISE 25. 


(- 5 ) 


Write down the product of 
I • (x 1)(^ H“ 4" 3). 

3. (x + 4X-^ 4~ -h 6). 

5. (;rr4*4X-*^+5)(x:--7). 

7. {x -h 3X-5*^— 4X-^ — 5). 

9. (x— 3X-5«^~ 4X<^— 5). 

II. (at— 3X-*^”5X-*^— 2). 


2. (x 4- 2X^ 4- 3X-JP4' 4). 
4. (a: + 3X^+4X^-5). 
6. (x 4- SXx 4- 2Xj^-- 4). 
8 . (;r-i- 4 XAr- 6 X.r- 3 ). 

10 . (.;i: — 4 X^— IX-*^— 7 ). 

12 . (^^ 4 Xx:- 6 X^- 8 ). 


13. (2;»: + lX2;r4-3X2;«:-i-5). 14. (3;c-lX3;ir-2X3Ar-4). 
IS. (ax~{-2Xax-\-3X^+^» 10. (wMT-f IX^x:— 4X>w^— 5). 
17. (fix — 3)(fix — 4Xpx — 7). 

Complete the following ; 


18. (x 4- fiX 


4- 9'X^ + ) 


19. ( 


4 “ (i^(fi “ 1 “ 2 ^X^ ”” 3 ^) 


20. (m 4- 3X 


{PY+i 

8 


)^*+( 
)^* 4-( 


)x + figr. 

)P-^( )■ 


4X^4- ) = 4'( )nt^-r( )m — 60. 


Formula VI. (a 4'i&)^ =a® 4-3a*64-3ai>* 4-2>^ 

or =a^4-ib^4-3ai&(a4-/>) 

The formula can be easily established by actual multipli- 
•cation or can be deduced from formula V, as shown below : 

(o -}- ^) ^ = (« 4- 4- ^X^ 4- 

= -{-(d + d -h + (d X d + d X d d X d xbxt 

= 3ba^ 35"^ a 
= a® 4- 3a^^ 4- 3ab^ 4- b^ 

—a^-^-b"^ -\-3ab(a-\- b)- 
Statement of the formula in words : 

The cube of the sum of two quantities is equal to the sum oi 


Cor. ,,tf34.^3 


three times their firot 
(a 4- b)^ — 3ab(a-\- b). 
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FORMtftM 


Example f . Find the cube oi 


Reducing the expression 
(2x+3y)3=^ ^ (2x)-\^(3y) ) » 


standard 


have 


Z^)^x *i- 3y) 


36;i:* V -1- 


or 


(2;«r+ 3vy ^(2xy -f 3{2x)\3y)^3{2x){3yy 4-(3>) 


3Qx'^y -t- 5^y^ 


Find the cube of : 


EXERCISE 26. 


1. 2x-)ry» 


Z. x^3y» 


3. 2«-|-3^. 


4. ax-\~^y 


S. 1 -j- 3x. 


6* 2’{’5x» 


7. 3x^ -H 2. 


8. a® -f 


9. 3^2 + 2^*. 


Example 2. 


missinir 


parts of terms in 

y^i2xy^-3(2xy( )+3( X5>')*+( ) 


( + 


Since in the expansion the first term is (2xy and the third. 


term contains (Syy, 


the left-hand side=(2;r-f-5y) 


and the 

i5yy . 


right-hand side = (2xy + 3(2.^’)®(5>') -f 3(2x)(5yy -f- 


Fill in the gaps in the following : 

)3-(4mP + 3( )2( )+3( )( 


10. ( f 


II. (2^4- 


12. ( 4- 


)= 


( 


P + 3( 

(5/>)3 4-3( 


)( 




)2+(27Z)3 

) 4- ( 3^)3 


)(5/>y-{-3( )( 2<7)^-|-( ) 


13. (2^4- )^=( )®-i“(3^) 


+ 3( 


)(2a -{- 3^) 


Example 


Simplify : 







{x -t- 2y)3 -^(2x — yY 4- 3(3x-\-y)(x 4- 2y)(2x— y) 
Putting a for .^^4-2;^ and b for 2x—y, we have the expres- 
sion = a3 4-^3 ^ ^ b){a){b)^ 

-{a+by 


[v a-\-b=3x-\-y^ 



It- 




Substituting the values of a and we have the expressiou 

-y) j3 


{ (^4-2y)4-(2^ 

(33; 4* yy 
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= (ac)» + 3(3*)*}- + 3(3x)y« + 

= 27;ir® 4" 2 4* 

Example 4. If a^-d — 6 and ad — 8, find the value of ft® 4 -^* 

ft® -f- ~ (ft -f ^)® — 3ft^(ft 4- ^). 

Substituting the values of (ft4-^) and ad, we have the ex- 
pression 

■= 6 ® — 3 X 8 x 6 
= 216-144 = 72. 

Simplify : 

14. (3fl 4- 5^5)3 4- (4ft - 3^)3 -H 3(3ft 4- 5^)(4ft - 3^)(7ft 4- 2d). 

15. (2x - 7y)3 4- (3;*: 4 - 12y)3 4- 15(2;i:- 7y)(3x 4 - 12y )(;•: y). 

16. (ft4-2)3-|.(a+l)3. 17. (2ft+3)3-(2ft4-l)®. 

Find the value of a^-j-d^ when 

18. ft 4 -^ — 5 and fld= 6 . 19. ft 4 -^ = 7 and ft^=12.. 

20. ft4-^ = 9 and ft^ = 18. 

Example 5. Find the value of 644-144Ar4-lp8;t:3 4-27;i:3 
when;r=— 3. . - 

64+ 144;c+ 108x:2 + 27;ir3 ^ (4)3 4 . 3(4)*(3;ir)+ 3(4)(3;r)® + (3x) ^ 

= (4+ 3;»r)3 = (4- 9)3 = ( - 5)3 = - 125. 

Find the value of: 

21. ^3 + 6Ar3 + 12;r+20. when ;r=5. 

22. 8^3 4 . 3Qx^ + 54;«: + 35 when ;tr = — 3. 

23. 27 ^ 34 - 27 ^ 34 * 9^+21 when^=-: — 2. 

24. If ft+^=7, shew that ft3+^3 +21ft^=343. 

25. If ft+^=8, shew that ft3 + ^^ _|. 34 ^^ = 512. 

Formula VII. (a-2>)® = a® — 3a®/> + 3a2>2-ft®- 

or =a® — — 3a2>(a~2>). 

The formula can be proved by actual multiplication or 
by putting { — d) for (+^) in formula VI, as shown below: 
(<z-^)3= { a-h(-d) } 3 = a3 4.3ft3(-^)+3ft(-<J)2+(-(J)' 

= ft3 — 3ft®^+ 3ad^ — ^3 

= ft3 — ^ 3 _ 3 ^^^^ _ 

Statement of the formula in words : 

The cude of the difference of two quantities is equcU to the 
difference of their . cudes minus three times their product 
multiplied dy their difference. ^ 





FORMULAE 

Cor^ a* — ^ 

4 » 

Example 6. Find the cube of 3x—2y, 

(3x- 2yy = (3x)^ - (2yy - 3(3xX2yX^-^y) 

= 27x^ — 8y^ — 54x^y-{-36xy^ 

= 27 x^ — 54x^y4- 36xy^ — 8y^» 



Example 7. If a—b—4 and ab = \2^ find the value of — 

— b) 

=43 + 3x12x4 If 

= 64+144 = 208. 


Example 8. Find the 
x = 4. 

The given expression 


value of 8 — 9 x:+27j?® — 27.x® when 


1-3(3x)4-3(3x)^- 
(1 - 3xy + 7 = (1 - 12)® + 7 
(-11)® + 7 =-1331+7 


r , 






n 


Find the cube of : — 

26. 2;x-l. 27. 3-2;*:. 28. 3a-4^. ' 29. 

JO. 5x—4y. 31. 4m^—.3n. 32. 2ax^3by. 


4x-3n 


Fill in the gaps in the following : 


33. ( - 

- 3y)® = 

= {2xy - 

-3( 

)*( 

)+3( 


34. {4m. ~ 

- y- 

=( 


-3( 


)+3(4»f)( )®-(5;t:)®. 

35. ( - 

- 6^)® = 

=( 


-3(4a)®( 

H3( 

X6i)*-( • 

36. {2p - 

- )" = 

=( 


“( 


3( )( 

X2/>-3?). 


Simplify ; 

37. {Qtn — 7«)® — (3m + 5«)® — 9(6 w ^ 7»)(3;;e + Sn)(m — 4«)- 

38. (5/> + 3«7)® — (4/> — 2^)® — 3(5^+3<r)(4^_2<7)(^+5^r). 

30. (;c+3)®-(a:- 1)®. 40. (2A:+3)®-(2;tr-S)®. ■ 

Find the value of a®— ^® when 

i 

41. a— 3 and <3^ = 18. 42. a — ^ = 5 and «^ = 14- 

43. «— ^=4 and 0^=32. 
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’ Pind the value of : 

44. — + 12^ — 12 when fo — 3. 

45. — 36p^ -\-54p—35 vfhen fi — 2. 

46 . 27;>^ — 54/>2_j.30^_2O when p = 4. 

Formula VIII. (a-^ b){a^ - ab-h b^) = a^ b^. 

■Proof. {(i-\-b){a^-^ab-\-b'^^ = a(a“ ^ab-y ^“) + b{a- — ab-\-b‘^) 

= b y ab"^ ba^ — ab"^ b^ 

= a^yb^. 

Conversely, y b^ = {a y b^a^^ - ab y b-) . 

Example I. Find the product of 3ay2b and 9a- — Qaby4b'^. 
,• (3a + 23)(9a2_6^^+4^2)^ ^ (3a) + (2^) } ( (3a)2-(3a) {2b) 

y{2b)^ } 

= {3a^y{2bY 

Example I. Simplify « 

{2xy3X4x^ - 6x+ 9)- (3JC+ 2)(9,r2 - 6.r +4). 

Since {2x^3){4x^^Qx+^)^ {{2x)-i-(3) } { ( 2 -r) 2 -(2.r)(3) + (3)2} 

= (2;i')^ +(3)3 = 8;r3 4-27, 

.and (3;r + 2-)(9;r2-ai: + 4)= {(3ar) + (2) } ( ( 3 ^)^ -(3.r)(2) +(2)^ } 

= (3^)3 + (2)3 

' =27a:3 + 8, 

the given expression = (8;r3 +27) — (2 7;r3 + 8) 

= 8x^ y27-27x^-8 
= 1S-I9x^. 

EXERCISE 27. 

Pind the product of : 

1. ;«:+3 and x:* — 3jr+9. 2. ;r + 5 and ;f* — 5;r+ 23. 

3. xy7 and x^-7xy49. 4. ;«:+ 11 and ;r2- 11;«:+ 121. 

5. 25a^ — 15a + 9 and 5a + 3. 

6 . 9m^ — 15mny25n^ and 3my5n. 

7. x^y^ — 4xys yl6z^ and xyy43. 

8. 4:ir + 9>' and 16ar* — 36xyy81y^. 

9. ^a^ ybc and a^^a^bcyb^c^^ 


a 


FORMUL/B 


10 . a* - 4 - 16 ^* and ^2+4^2. 


11. AT® -H 1 and — ;ir2 4. 1. 


Simplify : 


12. (x^ 5)(x^ -5x-\-25)-(x-\- 3Xx^ - 3 ;t 4 - 9). 


13. (x-h 2y)(x^ - 2xy + 4y *) -f (2x-hyX^^ -2xy-hy^)- 



(4x+ 3yXl6x^ - 12xy 4 9y^)-(3x-{-^yX^^'‘ - 12 ry + ISy^) 


15. (x^ 4 ^X^ "" 


(;t :2 4 2 )(;«:* - 2 - 1 - 4). 




Pf IS 


Formula IX. (a — £>)(a^4-a2>4-6®) = «®“"4>®* 

Proof, (a — (a® 4 fl^4 4 4^® ) — 4 ) 

= a® •\-a^b-\-ab'^ — ba‘‘ —cUP—b^ 

= a^-b^. 

Conversely^ a® — =(a — 4a^4^*)* 

Example 3, Find the product of 3xy — 2 and 9x'^y'^ — 3xy2 

4<2f*- 

{3xy - zX9x^y^ ^ 3xy 2 2 '^) ^ { (3;ry)-^r }{ (3xy)^-¥(3xy)2 + z^ }r 

= (^Sxy)^ — 2 ^ = 21 x^y’^ — z^. 

Example 4. Simplify (x— 3Xx^ 4 3^:4 9) — {x—2Xx^ 4 2;r 4 4). 
(;c-3)(j;^ + 3;c+9)= { (j;)-(3) ){ (;c)==+(ar)(3)+(3)* } 

= x^ — 3^ = j»r^ — 27, 

(x^2Xx^ + 2x^-4)= { {x)-{2) K (^) 24 (^)( 2 ) 4 ( 2)2 I 

=x^~~2^=x^-8. 

:, the given expression =(x^ — 27)—(x^ — S) 

= x'^-27-x^-h8. 

==~19. 

Write down the product of : 

16. (jr— 2)(.*:* 4 2.xr4 4). 17. 4-6.^’4 36). 

18. (;«:-8X^2^8;p^64^, I 9 , (a:- 12X^® 412;c4l44). 

20. {3x-2X^x'^^^xJr^). 21. (5^-3yX25xr2 4l5;t:y 49y2)* 

22. {pq - 2 rX^ 2^2 _|_ 2pqr-\- 4r^). 

23. (a^ — bcX^*-i-<^^be-tb^o^). 

Simplify : 

24. (3w — 4?z)(9w® 4l2w«4l67Z*)— (2w — 3nX4rn^ \^8mn 

49;2*)« 

25. (4/> — 3^)(16/>2 412^^49^2)— (3^— 4^)(9^® 4 l2/>^416^2)- 

26. (??2^ — 6 )(w2 * 46 w2 ^ 4 36) — (wi^ — 3)(/»* 43m^ 49). 


'A 


MATRICVLATION ALGEBRA 


Fill in the g^aps : 

27. («)’ +( )»={( ) + (3*)} {(a)» -( X )+( )M - 

28. ( )»-(5y)3= {(2*)-( )) {( )*+( )( )+(5y)M. 

»■ (W+( )’={( )+( )> {( )» - (4^X3«') + ( )M. 

20. ( )»_(6i)»={( )_( )} (49a2 + ( X )+362M- 

% 

Formula X. Square of multinomial. 

(a d c)^ = { fa b') c 

= (a:\-by‘ -\-2{a-^b)c-{-c^ 

= a^-^2ab-\-b'^->f2ac-^2bc + c'^ 

= d^-\-b’^-\-c^^2ab-\-2ac-\-2bc. 

* • 

Similarly, 

. -ia^bY^Z{a^-b){c^(r)+{c^dY 

= a’^-\-b^ + 2ab-^2ac-\-2ad-\-2bc + 2bd+c'^-\-d'^-ir2cd 

— a^-\rb'^^c'^-\-^-\r2ab\-2ac-^2ad-\‘2bc^2bd-\-2cd. 

« 

..,From such examples, we establish the following rule : 

• - . 

The square qf any multiTwtnial is equal to the sum of the 

* 

squares of its terfns plus twice the sum of the prodticts of the 
termSy taken two at a time. 

« 

« « 

Example I . Find the square of 2a— 3^ 

(2a - 2b -\-cY = (2a)* + ( - 3bY + r* + 2(2aX - 3b)-b 2(2a)(c) 

+ 2( - 3^X^) 

= 4a* H- 9d* + — 1 2ad-l- 4ar — 6Af . 

a, • 

Example 2. Find the square of a—3b-i-c—2d. 

(a --3b -he- 2dY ^ a* + ( - 3d)»+ r* + ( - 2£0® + 2a( - 3b) 

-h-2ac-k-2a{—2d)^2{—3b)c-h2{—3b) 

(-2^)+2c(-2<0 

=a® + 9^*-}-^* -j-4rf*— 6aA+ 2ac—^ad—Qbc 

-h\2bd-^cd. 

# 

EXERCISE 28. 

Write down the square of : 

I* a-hb—Cm 2. a — b—c. 


3. 2a — b—c. 



FORMULA 


4. la-^b^c. S. 2a-b-\-Zc, 6. Sx-’Zy-V^z, 

7. Zat— 3y4-l. 8. x'^ — xyAry'^^ 9. px^ --qxy 

10, * 2 , 0 ,-^ b-\~'ic-\- d, ll» 2^~”3r-{-4rf. 

12. Zp — 7>q-\-f’ — Zs\-t. 13. 3x — 4y4-2^ — 7^'. 

Simplify : 

14. (2a—b^cy~-(a-{-b — 2cy. 

15. (2a + b-\-cy — (a—b—c)^ — (a-\-b—cy. 

16. (a+2b-^c)^-ia-b-\-2cy-\-(2a^b-c)^. 

17. (a b -{- c ■{■ d)^ (a — b -t c — , 

18. (a—b—c-’d)‘^-{-(a-\-b—c—d)^, 

19. (2<z-~ b-^c — — b -j- ^ 

Example 3. Find the value of •\-^b'^ — Qab—Za-^-^b-^-Q^t 

when <* = 33 and ^=24. 

The given expression =i=(<*)® +(— 3^)* -l-2(<*)(-— 3^) 4-2(<zX— 

+ 2(-3^)(-l)4-(-l)®-f63 
= (a -3^ -1)2 4-63 

Substituting the values of <* and b, we have the expressicm 

=(33-72-1)2 + 63 ; . 

= (-40)2+63 
= 1600+63 = 1663. 

Find the value of : 

20. x^ x-y'^-\-z^ ■—2xy-\-2xz — 2yz 

when ;»:= 15, y = 20, ^ = 24. 

21. P^ •\‘^z‘^ — ^pg-\-Qpz^\2gz 

when ^ = 8, ^ = 12, ^ = 15. 

22. Ar2 + 4)/2_4jr;>/ + 10A:— 20y + 36 when . 3 ; = 16, y=s9. 

• * ^ 

23. 9a2 + ^2_0^^_l_Q^_2^_28 when <* = 15, b = 37, 

A few important results, which can be deduced from 
formulae I and II, are given below. They may be learnt by 
heart. 

Formula XI. (a-\-by=.(a — by-r4ab* 

Proof, {a + ^)2 — a^ ^ ^2 2ab 

=(<*2 +^2 — 2<z^) + 4<7^ 

= (fl — ^) 2 + , 






MA TRICVLArmN AL GEBRA 


k-'ormula Xn. (a-*)*=(a+*)*_4a*. 

^rpof. (a— = + — 2a^ 


=(tf 

Formula XIII. (a+*)*-(o-*)*=4a*. 

/W/. + 2<iA+i*)— (a*_2»i+**> 

==4a^. 


Formula XIV. ^ { (a 


i»)* + (#»~c)*+(c 

= a^+i>*+ c*- 


Proot. i { («-i)®+(«-t)* + (f_a)a } 


•a)*} 

ab—ac—bc 



Sample 1. 
«^=I0. 


= i { (tf*r-2a^ + ^2)-|-(^2_2^ + ir2)+(^r2- 
2ir^r + a2) } 

= J { 2a^ -\-2b^ -\-2c^ — 2ab—2b£ ^2ca } 

=f b^ — ab — ac — be. 

Find the value of {a-\-bY when a^b = 2 and 


(a 4* by^ = (a — b)^ -j- ^ab 

' =3*4-4x10 = 94-40 = 49. 

Example 2. Find the value of when a-\-b = 9 and a—b=^i. 
Since ^ab={a^bY — {a—bY^ 

db^\\{a^bY-^-bY) 

= K9*~3*) 

= i(81-9) = 18. 

Example 3* Find the value of —ab—ac—bc 

when a = 32, ^=30 and r= 27. 


a* + ^*4-tf®“«^— { (a— ^)*4-(^— ^)2-f (^— a)* } 

= i { 2*-|-3*4-(-5)* } =^(4 + 9425) 
= 19. 

EXERCISE 29. 


Find the value of : 

1. (a+b)^ when 

a — b' 

= 5. 

ab- 

= 36. 

2. 

(a + i)* 

when 

a— 

= 4, 

ab- 

= 77. 

3. 

(a - 

when 

d b = 

= 12, 

ab — 

= 35. 

4. 

{a — b)^ 

when 

d — b = 

= 15, 

ab = 

= 36. 

5. 

ab 

when 

d — 1“ b = 

= 11, 

a — b = 

= 3. 





^ ,*• *<>V; €l 



6. 

ab 




when a-\' b — 22\ 

t. 

a*4- ^^ 2 . 


- ac- 


when a= 

= 15, b= 

I 

8. 

a® 4-^® - 

-ab- 

-^w- 


when a- 

= 1-8, b 

9. 

^ 24.^2 4-c® • 

-~ab- 


-be 

when a - 

= ;5»4-l. 


I#. Simplify (x + 1)® -\-{x+ 2)® -\-(x-\- 3)® — (x-\- 1)(;«^+ 2) 


(^ 4 - 1 X^+ 3) - (x+ 2)(;r + 3^ 



1 * 3 , c 


[Hint Put a tot x-\-l,b for x-^ 2 and c for ^-f-3.] 


11. Simplify (a; 4- 3)® + -h 5)® -H -H 7)® — -1- 3)(4r 4- 5) 


Example 4. 


1 


4‘3X^4"7) — (x 4* 5X‘^4' 7) 


If at 4- — —6, find the value of ; 

^ X 


(0 (“) ^ + ^ 


(i) ( 


X^ + 


1 


X 



1 





2 




1 x 2 


(*+*) 


2 


6*-2*34. 


(«) (^ + ^) = (*• + ^ 


;r* 


+ 2 ) 


2 




;*:® 4 - 


1 




2 


;c 




34® -2= 1154. 


1 


Example 5. If jc— — =4, find the value of x^ 

X 


1 


1 


X 


X 


3 





X 

!■ 


X 


1 


)’+3W(i)( 


X 





X 


1 


4® 4-3x4 


64 4- 12 =*76. 



1» 


MAl^RWULATlohf At^TElSn A 


’■Find the value of : 

*12. 2l and i when at-}- 


X 


1 


X 


*12. x^-i- and x* 


1 


X 


X 


when X 


1 

X 

1 


X 


5. 


3. 


*14. x*+ ^ when x— ^ 

^ X 


A 


*IS. x^ + 


1 


X 


when;*: 4- 


1 

X 


5. 


*14. X 


3 


1 1 
j^when;*:— ~ = 2. 


♦17. 


.a: 

4:^4- i when;p-l- i 


*18. 


;ir 


X 

1 

X 


m. 


when;r 


Example 6 . Express 
perfect square. 


X 

1 

X 


Urn 


—^(^x-\'3yX2y-{-e) as a 


Let 


a and 2y-{'Z 


the given expression 


Example 


then x-\-5y + 2 =:ai-d. 

{a-^by -^ab = {a -by 

{ (.-^ + ^y) - (2y -i- z) }2 

y—^y. 



If x—a~{-m, y = b-^m and z=c-\-m, prove that 


■**+y 


x^+y^+2^^xy^xz—yz^a‘^ + b'^ + c^ — ab—ac—bc. 


xy-xz—yz-^ { (x.-yy +(y- 

4-(^4- w— 

i { (.^—i^y-\-(b—cy+(c—ay } 

-\r b^ — ab — ac— be. 


a 


zy •\-(js 

my 

-my } 


xy } 


Express as a perfect square : 


*19. 

* 20 . 

* 21 . 

* 22 . 

*23. 




(3x—y + zy 4(3x + y)(2y — z). 

(2x-\-y— zy -f- 4:(2x -j- 3y) (2y-\- z). 

(^+ 3y -f- 3z) ^-4(x-i-y-^2z)(2y + z), 

{x —sy — 4(x-y-h z)(y — 2z) . 

If a = i> Ar a. b = a r and c — T-\-Pt prove that 


a — ^ 

— ab — ac — be 


= q 4- r 

+- 


pq — pr— qr. 


FORMULA 


13.'^ 


^24. lX'x—<i'\‘b — y^'b-^-c—a and z=c-\-a — prove that 

-j- j/8 -\- 2 ^ — xy — xz — yz = 4^ci^ ■\-b'^ -\-C“ — ab — ac — bc)^ 

♦25. Find the value oi -^-y- ^z^-xy-xz-yz when 

x-=a{a^l^, y=(a-]r2)(a-r5), 2’=(a + 3)(a'+4). 

*26. Find the value of 8xy(x'^ -\r y^:) when x-\-y — ^5 and 
x—y=\l. 

Formula XV. (a-\-b -l-c)(a^ -f-6^ + c^ —ab — ac—bc) 

= «a^ -r£>^ + c^ — 3a6c. 

« * 

« 

* * ^ 

The formula can be easily established by actual multiplica- 
tion ; another form of the formula, which is sometimes useful, is 

'^{a-^b->rc) {{a-^by^i.b-cY-^-ic^aY } = b^ - 2abc , 

lot + c^ —ab—ac—bc = ^ { (a — b)^ -{■ {b — cy^ (c — a)^ } 

by formula XIV. 

f 

£xample 1. Simplify 

(2x-{-3y'-z)(4tx^ —6xy-^2x2-\-2y^% 
Rednciog the given expression to the standard form, we have 
j (24r)+(3y)+(-v) }{ (2*)*+(3j-)»+(-«)*-(2a;X3y)-(2j:X-«) 

-(3}'X-2>} 

= (2x:)» + (3y)3 + ( - ^) ^ - SCZarXSj-X- «) 

==8x^-{-27y^—z^ + lSxy2, 

% 

Example 2. Find the value of -\-b^ -{-c^ -‘3abc when 

CL b •{' c 2Lndi ab ac be = 28, 

Since a 4-^=9, {a b c)^ = 81 ' 

{a^ Arb"^ -\-c"^)-\r2{ab -\- ac-{- be) = 81* 
Substituting the value of ab ac be , we have 

-|-^2^^2 x26 = 81, 
a* 4-^3 -he® = 29. 

Thus a^ ^ b^ — 3abc = (a b 4-c) { (a® -{■b'^-l-c^) 

— {ab ± ac -I- be) ) 

= 9(29-26) 

= 9x3 = 27. 


??4 MATRICUI.ATION ALGEBRA 

i 

EXERCISE 30. 

Simplify : 

1. +y^~^l~~xy + x-^y), 

2 . (at— y— + 

3. (2A:-t-y+l)(4.r®4-y®-|-l-.2.ry— 2jr— y). 

4. (^^.2y— -|-4y2 ■jr^^—2xy ^x2+2y2), 

(■*’+ 2y — Ss’X-^® + 4y ® + S-s* — 2;ry -f- Sxs-^-Syz')*^ 

6. (2.r-y - 3zX^x^ +y^-^92^-{-2xy+6x2^ 3y^). 

Complete the following identities : 

7. (3;c-y-2rX )=27x^ --9xy 2 . 

8 * ( )(25 9y ® + ir* — 15;ry + + Sy-s*) 

= 1254?® -f- 27y ® + 45:ry-8r. 

Find the value of ^Zabc when 

9* <2+^-|-^=13, ab dc be \, 

10. tf+d+t=21, <z* + 4* — 149* 

11. ab-^bcA^ca^Vll, +r* = 158. 

12. If y=^*— ta, z^c^-^ab, ^ew that 

<Mr 4 - ^ 4- f 2 r = f a 4 - 3 + rX^+ y 4“*)^ 

*^xample 3. If ^=^ 24 -^, y=r^ 4 -f, £r=s:r4-a, prove that 

x^ + y'-^-^z^ — Sxyzss 2(a^ + b^-j-e^ — 3abe). 

x^ -j-y^-j-z^ — SxyzssXx+y-j-z) { (x— yX -t (y — 2 )^ 

4-(^r— jt)* } - 

Substituting the values of x, y, z, we get the expressioa 

= ^ (2(«4-^4-0) + 

-2[i(<i4-^+<^) { (a — bX4-(b—eX-i-(e-aX } ] 

= 2(a® 4 - 4- — “iabc). 

*13, \ia=y^ 2 —x^ b = z-\-x—y and cssx-^y— 2 , prove 

that 4 b^ -j-e^ — 3abc = 4i{x^ -\- y^ -\- — 3xy2). 

*14. If a = y-\- 2 — 3x, b = 2 -{-x — Sy and c — x-^-y—Sz, prove 

that a^-\-b^ -\-c^ — 3abc = — 16(x^ 4- y ^ 4* — 3xyz}. 

*15. If 2s = a-rb+c, prove that (^— «)^4(5— ^)^4(5— f)^ 

— 3(s — a){s — b)(s — c) = -\-b^-\-c^ — 3abcX 


FORMULA 



2 . We add here a few important results, ggnown as 

k 

division formulae, which shouf^be carefully learnt by heart. 

(i) o-- ^ is exactly divisible"by a—b^iin is any integer. 

2 " 


Thus, 


h 


integer. 

Thus. 


a- 



-b^ 

a 

-b 


-b^ 

■ i 

a 

-b 

% 

^ is e 



a-\-b 

a® 

-b^ 

a-\-b 


a 




a — b 


a-^b, 


a^-\-ab 4 -^?, 


a 


b* 


a — b 


a^ -f- a'^b "b ab^ “I" » 


a^ a^ b ^ a"^ b^ + so on. 



is an even 




a—b. 


a 


b* 



a-^b 


a^ — a^b 



a 


® —a*b-^a^b^ — a^b^ - 1 -aA^ 


and 


(iii) is exactly divisible by if n is an 


integer* 




a* + 5 ® 
a^i 


a^^ab\ d®, 





and so on. 




■ 0 ») «**+ b^ is never exactly divisible by a 4 - ^ or a if n. 


even 




I • 

X 


example 


Simplify 


Sat® 4 - 27 y® 


8 x®+ 27 y 

2 jc+ 3 y 


"ix "f" 3y 
(2xy+ (3yy 


2x+3y 


(2xy-(2x)i3y)+(3y) 
^x^ — 6xy-\’9y^. 


Examine 


Simplify 


x-^2y 

^ 5 - 1 - 32^5 (xy^(2y) 



X 


X •\~2y X'^3y 

-r x^ i2y) x\2yY — x{2yy -ir {2yY 


x^—2x^y-\-^x'^y^—3xy^ -bl6y*. 
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Example 3. Simplify 


€L ^ b C 


a^+(^+cy (ay+(5+cy 


a + d-^c 


(I “{“ “f” 


■ d^ ~a{b-\-c)+{b-\-cy 

— ab ac -\‘2bc c^’ 
<22_j-^2_j_^2 — ab — ac ’\-2bc^ 


EXERCISE 31. 

Write down by inspection the quotient of : 
U -~x‘^)-r- {2a— x). 

2. {a^-h6W)-h{a + ^b). 

3. (6^a^ —x^)-i-{2a-\-x), 

4. (27z^3--1)~(3w?~1). 

S* (x* — 256y*)-i-(x—4y), 

6. (1 — 36w«*)-f-(H-2w) 

7, (32a^ -4"^®) -f-(2a-j-^). 


8 . 


—n^ 

^)-7-{m^ + n^y 

9. 

(27“ 


to. 

{x^ — 

y^Z* 

«■ 

) -f- {x ^ + y^y 

11. 

{ P^ 

-{q. 

-ry } ~(p^q + r 

1’. 

{ a? 

-{b- 

-cy } -T-fa— ^ + r). 

13. 


— n^ 

— n^y 


14. (;r®.-f-a®)-f-(Ar+«). 

15. Write down by inspection ^ the continued product of 

(x-\-a), {x* + a‘^), 

\Hint. Include x — a in the continued product and divide 
the product so obtained by x—a.^ 


D 


FORMULA 137 

A systematised list of multiplication formulae : 

i. —a^ •\-2abA-b'^ • 

2* — U^ — CL^ — "i,(ib-\-b’^, 

3. + — 2ab. 

4. d^^-b'^ = {a-bY-V2ab, 

5. (a+^)* = (a— ^)*4-4a^. 

6 . (a — + — 4 a^. 

7 . (a — = 4 a^. 

%, {a-\‘b)(a—b) = a^ — b^. 

10. (a — b)(a^ ab b^ ) = — b^ . •; 

12 . (;c-f = ’^\a-^b-\-c)x^ •^{ab-^ac-\-bc)x 

-4- dbc. 

13. ix-\-d)^ =x^ + 2x^a-\~'ixa‘^ t ^ 

= x^ -\-a^ -\-3xa(x-^a). 

14. (x — d)^ = x^ — a -\- 3xa^ — , or 

= x^ —a^ — 3xa(x — d). 

15. x^+a^ = (x -i- a)^ — 3xa(x -i- a) . . 

r ^ 

16. x^ —a^ =(x—a)^ + 3xa(x—a), 

17. (a-{-b+c)^ = a^ -i-b^ +c^ -l-2ab-i-2ac-l-2b^, 

IS. (a-tb-i~c-^d)’^ =a^-i-b^-i-c^ -^2ab-i~2ac -i-2ad 

* 2 be 2 bi/ 2cd m 

19. i{(a — b)^-i-(b—e)^-i-(c—a)^} = -\- b^ ab ■— tie 

' 4 — SkT. 

20. (a4-S + cX^2^<J2+c2-cS-ac-<5<r) = a3 + S3+f3-3a^r, 

or ^(a-{-b-\-c) { (^a — b)^ -{■ (b — cy + (c — a)^ } 

+ — 3aSf. 






CHAPTER V 


FACTORS 

1, Type I. Factors of expressions of the form ab-Voc* 

Example 1. Resolve into factors 3a*— 6a. 

Here 3a is common to both the terms : hence if we divide 
the given expression by 3ai the quotient will be another 

factor. Thus: 

3a)3a*— 6a 

a — 2 


3a* — 6a = 3a(a— 2). 

Example 2. Resolve into factors 2a^b^c—^ab^c^ Qa^bc^. 
Here we notice that 2(ibc is a factor in every term, 

= 2a^<a*^-2^*c+ 3af2). 

[Multiply a*^— 2^*^:+3ar* by 2abc and see if the product is 

2/23A2r— 4ad2^* +6a*^t^.l 


EXERCISE 32. 

■■ 

Resolve into factors : 

I, ma'\-vtb^ 

3. x^’\‘2x. 

5. w*;i+w/2*. 

7. — 8^“1"24. 

9. 75.11+75.3. 

II. pa-\-ga—ra. 

13. ax^-\-bx^ -\-cx. 

15. x^ — 2a^ x'^ x^ » 

17. 4a®^ — 6a^^+8a2^2^ 

Hit a;r*y*+a*;ry3+a^:^?*y. 


[Mainly oral] 

2 . pr-\- ps, 

4. 3;r2-6. 

6. dbc — bed, 

8. —11a*— 44a. 

10. 49.15-49.12. 

12. — 2;r2+4;i;— 6. 

14. -3^3_6/>2+9A 

16. 2w^2 + 4w^ — 6wf. 

18. — 36;ci®y'’ + 72;c®j/‘®. 
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Instead of a simple expression, we may have a compound 
expression as a factor of every term, as in the next example. 

Example 3. Resolve into factors 

(x — y) -j- 3ad (x—y)-\-5d^(x—y). 

Here x—y is a factor of every term, 
a'^(x—y)-{-3a6(x—y)-{-5d^(x—y) 

= (x—y)(a^-\-3ad-\- 5d^). 

Resolve into factors : 

21. c(a-^d) + d{ai-d), 22. P{p— q{p--q)» 

23 . lm{x—T)-\-2{x—l). 

24 . 2a(x^ + x-{- l)-\-3d(x^ -\-x-\-l). 

25 . 3p(ax+d)+^(ax-\-6)-{-2r(ax-t6). 

27 . cl(x y')~i~^(y — •^'}~\~(^^~\~d'^(x—y'^, 

28 . {x^ + 7x)^ - 25(x^ + 7x), 

29 . 15(^2 

30. (2p + 3<;)(x — y ) + (^ — 2q){x — :r) + (3^ -i- <7)(;i; — y), 

31 . ~~3xy(x'‘^ y'^^ 

2. Type II. Factors of expressions of the form 

ac-\-bc-\-ad-\-bd- 

We notice that no factor is common to all the terms, but c 
is common to the first two terms and d is common to the last 
two terms. Enclosing the first two terms in one pair of 
brackets and the last two in another pair, we have 

(ic^bc-\- ad -|- bd 

= (a€-\-bc) + (ad + bd) 

— c(a^ If) -|- d(a -j- ^ 

~ b)(c -f- (d). 

Example I. Resolve into factors 

-{'Qbc •\’^ad •\‘3cd 


=(a+2^)(3^^4fln. 


{3ab + Qbc) -{- ( 

3b{a-\‘ 2c) + 4if(a+ 2c) 
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t 

Exflltlple 2. Factorise 2x^-\-^yz—^y—2xz, 
Re-arranging the terms, the expression 

= ^x'^ — 3xz — ^y + ^yz 
— 3x(x — -S') — 4y (.T — z) 

= (. 1 ; — z)(3x—^y). 

EXERCISE 33. 


Factorise : 


I. 

5;v+ 5y + ax-^- ay. 

2. 

3. 

mx— 3y — my + 3;*:. 

4. 

5. 

x^ — 3a^ ■+■ bx — 3ab. 

6. 

7. 

3/>3_5;^2+6/^-10. 

8. 

9. 


10. 

11. 

2a^ — 5a^ + 2^ — 5. 

12. 

13. 

— xy — 3:v+ 3y. 

14. 

15. 

2a^ —a^-\-^a— 2. 

16. 

17. 

11^3 _|_ T X + 35 + 55x^ . 

18. 

19. 

6xy + 6 — 9>' — 4-v. 

20. 


Sometimes we have to remove 


a:$ —ay —dx-\- 6y. 

xy-}-3x-{-2y-T^- 

+ 3^2^ + 9a + 27. 

6p^ — ^Pg-\-^pr — 

-\-a^ — a — 1 . 

Sa^ — 2a^ +5a — 2. 
Qa^-\-3ab — 2ac — be. 

— aj/+>/+a — 1. 
ax^ -\-b-\-bx~ ax. 
x"^ — 2ax -\-2ab— bx, 

the brackets and re-arrange 


the terms, as in the next example. 


Example 3. a^x—a‘^b(x—y') — ab'^{y — z')—b^ 2 . 

The expression = a^x — a^bx-\-a‘^by — ab“y -^-ab^z — b^z 

= (a^x—a‘^bx)-\-(a^by — ab’^y)-\- iab'^z -^b^z) 

= a^x(a— b) + aby(a — b)-\-b ^z(a — b) 

= ia— b')(a?x-\-aby-\-b'^ 2 '). 


Resolve into factors : 

21. ax"^ ~\~ia — l.'^x 1. 

22. abx'' + {ay b')x y. 

23. X (x — y^ — a(}> z) — z . 

24. a(x“ — \)-\-x^(jjx c^-i-x(^cx - b^. 

25. x^{kx + /) — x{kx-\- /) + 1)* 

26. (^a — 2^)‘' + 3a — 6^. 

27. ab{c'^-\r^')-\-c{cL^-\-b'^'). 

28. ab{x^ y"^) — :>cy{a^ • 




3, Type III. Factors ot expressions of the form 

+ or a®— 2aib +6^- 


Example 1. Factorise 


:*:® + 14;tr+49. 


^2 + 14:*:+ 49 = + 2 .;c.7 + 72 

= (;*:+ 7)^ 


Example 2. Factorise 36a^ -~12a^l. 

36a2-12a4-l=(6a)2_2, (6^i).l+12 

= (6t?-l)2. 

Exdill pie 3. Factorise 94- 42^)/+ 49^2^2^ = 

9-f 42:»^j'+49;»:2y2 _ 32 ^2.3. { 7 xy)-\-( 7 xy)^, 

= ( 3 -^ 7 xyy. 


EXERCISE 34. [Mainly oral] 

4 

Resolve into factors : 


1. 

44 * 4* 2 8a 4- 49. 

2 . 

25^2- 

-30;^ 4- 9. 

3. 

25a2+40a^4-16^2, 

4 . 

49^2- 

— S6mn^l6n^, 

5. 

36a2 4-60a^+25d2^ 

6. 

36a2_ 

-84ad 4‘4932. 

7. 

49a2.+42ai^ + 9/J2. 

8. 

25x^- 

-60xy-{-36y^. 

9. 

16jt:2 -f 56xy-^ 49^*, 

10. 

81a2- 

-126a^4-4^^2. 

11. 

8l;r2 4- 90 jcy 4" 2 5 >' 2 . 

12. 

9w2- 

■66»2w4-121;22^ 

13. 

6^x^-\-l6xy-\- y2. 

14. 

16^2. 

-48^44-36^2^ 

i5.. 

94&*4- 54.xy 4-81y®. 

16. 

25m^- 

-70w»4-49«2, 

17. 

•*H2+L- i 

18. 

x^ y2 

^2 j»:2 

19. 

^ 2^2 Qa6xy-\- 96^y^. 

20. 

16a2^i 

^ — 8a6c^-{-c*. 

21. 


2 

• 


22. (3^ — <7)* — 2(3^ — ^)(;'4-5)-}-(/'+5)2.~ 

4. Type IV. Factors of expressions of the form —b^. 
Example I. Resolve into factors 16a^ — 256-. 

16a^-256^ = (4a)^-(56)^ 

= (^a + 56X<^a-56). 

* 

Note. The first step, le., the reduction of the given expression 
to the standard form, is essential. 
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Example 2. Resolve into factors 1— 49;c* 




(7x) 


=(14-7;»:X1-7x). 

EXERCISE 35. 

Resolve into factors {mentally') : 


I. 16^:2 -9. 
4. 64a'* - 1. 

7. 121- 
10. 49. 


2. 81a* — 25^*. 

5. 9;p*-100. 

8 . 1 - 


49a*^‘* 


II. l-Slx^y 


3. 1 — 

6. 49 — 25a*. 
9. a* —25. 

12. x^—36y^. 


Example 3. Resolve into factors 16^® —x. 


ISjtr® — X 


x{lQx*-l) 
X ( (4:c*)* — 

x{^^ 4- 1)(4 




1 ) 


x{^x^-]-l) { (2;e)*-(l)* } 

.x{4x^ + l)(2:i:+ 1)(2:«;- 1). 


Resolve into factors : 

13. 81;r^ — 1. 

IS. l-16x^. 

17. 36x*— 25:»:*a‘*. 

19. 484ai*<5» — 324as^3. 


14. 


16j;® 
2 


81:»r. 


16. a*— 81a®. 

18. 192^® - 243j:®>/* 

-3yr- 


20 . 


Example 4. Resolve into factors 4(a 


(2x- 

-<^)* 

3*(<r- 


-9(e 

dY 


-9x-\-\2y, 

d) 


{2a-2bY-{3c-3d)^ 

{ 2 a- 2 b + 3c-3d){2a-2b-3c-\-3d) 


21 . 


Resolve into factors 

(a+ 5(^)2 -49c*. 
{a^b)'^ — {a — by. 


23. 


25. I6{x-y)^-9{x+y)^. 

27. Sl{m + 2n)^-25{2m-ny 

- -3n)^ 


22. x^—{2y — 
24. (3;r — 2y)2 

26. 49(a-h^)* 


3^)*. 

— (2;r-|-y)*. 
-36(a-b)^ 


28. 4(3m 


30. 

31. 


2w) 

{a-\-b—cy — (a 

16(aH-3i— 4c)* 

5a 4-7)'*- 


9(2;;^ 


29. (8a45)*— (2a— 7) 


32. (3a* - 

31 /x-\-ay-{x-a) 


^+C)2. 

-9(2a — ^4-3 c)* 

(3a* — 5a — 7)*, 
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Simplify : 

34 . 23962 - 23912 . 35 . 857 x 857 - 143 x 143 . 

36 . *738 X * 738- -262 X * 262 . 

5. Type V. Factors of expressions of the form 

or — b^, 

Example 1. Resolve into factors 8a^-{-27^^. 

8^:3 + 27^3 = (2a)3 + (3^)3 

= ( 2 ^ 35 - 1 - 3 ^) { ( 2 aY - { 2 a){Zb)^-{Uf } 

= [Za + 3 d)( 4 a 2 - 6 a^ + 9 ^ 2 ). 

Note. The first step, i.e, the reduction of the given expression to 
the standard form, is essential. 

Example 2. Resolve into factors 27^:3 — 1. 

27:v3-l = (3.^)3 _ (1)3 

= ( 3 .^- 1 ) { ( 3 ^) 2 + ( 3 ;r)(l) + ( 1)2 } 

= (3.^: — l)(9.r2 ^3x-{- 1). 


EXERCISE 36. 


Resolve into factors {mentally^ : 

I. 7 n?-\-\. 2 . 1 — « 3 . 3 , 8 — ;t: 3 . 

4. ;^3^64. S. 125^3 -8. 6. ;^3^3_|.2l6. 

7. G4<23 1000. 8. 729^3 — 216. 9. 125;tr®-|"64y3, 

10. 8.;c3 — 1000^3^ jj^ 64^3^23^1. |2. 729.;»:3y3_ 512^3, 


Examples. Resolve into factors 2 7<i^ — 

27«2 _ ah^ = <z(27a6 - b^) 

=a { (3a2)3_(^2)3 I 

=a( 3 a^-b^) { ( 3 a 2 )^ + ( 3 ^^ 2 )(^ 2 )_^.(^ 2)2 i 

=oi(3a^ — ^2 )(9a^ -j- 3(!i2^2 

Resolve into factors : 

13. 14. 27w®-|-125;2®. 

IS. a^—b^. 16 . 


17. 343ai3^_|_ 64^^13^ 
19. (2a-33)3 + 27c3. 

21 . (a- 2 ^) 3 +l 

23. 125(a-2^}3-27(3« 


18. (3.r+2y)3_^3^ 

20 . { 2 a^bY—{a^ 2 by. 

22 . —3x^y -{-3xy'^ —y'-^ 

^ 4 ^)i^ 24 . 64 (a:- 3 y )3 4- 343 ( 2 ;t: -|-y) 3 . 


H4 
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Simplify : 

25. 12^+83. 26. 253 - 53 . 27. 323-12 3. 

Example 4. Resolve into factors — 64. 

Ar®~64 = (.r3)2-(8)2 

= (a:3 + 8)(;«:3 _ 3 ) 

= (x-^ 2)(jr2 -2x + 4)(^ - 2){x^ + 2x-\- 4). 

Note. If you do this example by reducing the expression to the 
form (x")^ — (4)^ and then factorise it, it will be found that the method 
given above is more convenient than this one. 

Resolve into factors : 

28. 29. 30. 

31. 729a®-5^ 32. a^—ab^. 33. 3A:‘3_i92ji:^y6. 

6. Type VI. Factors ot quadratic expressions of the 
form ■\-px-Vq. 

Analysis. Since the first term of x'^-\-px-\-g is x^^ there- 
fore the first term of each factor will be x. 

Let (x m)(x n) be the factors of x^-\rpx+g. 

Now, (x ni)(x n) will be the factors of x‘^-\-px + g if 
-f- {m + n)x -h m?i = + Px-\- q. 

or, if m-Yn = P and m7i = -}-q. 

Thus, in order to find out the 2nd term in each ot the above 
factors, we have lo thmk out two numbers 

(i) whose product may be equal to ( + < 7 ) and 

(ii) whose algebraic sum may be equal to ( + ^). 

The application of these principles is illustrated in the 
following examples : 

Example 1 . Resolve into factors x^~i-llx-j-24. 

Obviously the first term of each factor will he x and the 
2nd terms will be such that they are factors of -f-24 and their 

sum 
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The pairs of possible factors in which the product of the 
second terms = -f 24 are ; 

{{) X -Y 1 (ii) X — 1 (iii) a: 4- 2 (iv) x — 2 

X X X X 

x-y2^ x^2\ x-yU a: -12 

(v) X Y- 3 (vi) X — 3 (vii) xY 4 (viii) a : — 4 

X X X X 

X Y X — % X Y ^ a ;— 6 

We notice that it is only in (v) that the sum of such 

factors =4-11, 

a: -I- 3 and AT 4- 8 are the required factors. 

Example 2. Resolve into factors a;^ — 11a; 4-^4. 

Here we have to find two numbers whose product =4- 24 
and whose sum= —11. 

Since the product is positive, the required numbers will 
be either both positive or both negative, and as their sum is 
negative, therefore both the required numbers will be 
negative. 

Hence the pairs of possible factors are : 

(i) AT — 1 (ii) X — 2 (iii) a; — 3 (iv) a; — 4 

X X X X 

a; — 24 AT — 12 a: — 8 at — 6. 

We notice that it is only in (iii) that the sum of 2nd 
terms is — 11, 

a;— 3 and at— 8 are the required factors. 

Example 3. Resolve into factors a;^ 4- 5a?— 24. 

Here we have to find two numbers whose products —24 
and whose sum = -f- 5. 

Since the product=— 24, one of the numbers must 
negative and the other positive. 
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The pairs of the possible factors in which the produ - f 
the 2nd terms = — 24 are ; 


vO ^ — 1 (ii) X -jr 1 

X X 

+ 24 - 24 

(y) X - 3 (vi) X + 3 

X X 

X + 8 X — 8 

We notice that it is only 


(iii) X — 2 (iv) x + 2 

X X 

X 12 X— 12 

(vii) X — 4: (viii) x 4 

X X 

X + 6 X — 6. 

in (v) that the sum of the 2nd 


terms = + 5, 

x—3 and ^+8 are the required factors. 

Example 4. Resolve into factors x^ — 5x—24. 

Here we have to find two numbers whose product = —24 
and whose sum= —5, 

Since the product = — 24, one of the numbers must be 


negative and the other positive. 

Proceeding as in example 3, we find that it is only in 
(vi) that the sum of the 2nd terras = — 5. 

.'. x-t3 and x—8 are the required factors. 

Note, (i) In types of examples 3 and 4, it is worth noting that 

the greater number has the same sign as the sign of the 2nd term in 
the original expression. 

After soipe practice, it is not difficult to attempt such exer* 
cises mentally. 


EXERCISE 37. 


Resolve into factors : 
I. \13x-\-42, 

3. 65. 

5. ^2 + 18;ir-l-72. 

7. x^-22x\lll, 

9. a^-\-5a — l04. 


2. a^ — 18a-{-65. 
4. p^-15p-^54. 
6. x^ + 20;«:-l- 91. 
8. A:2 + 21:r+104. 
10. .^■^-f'21:v-f-108. 
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11. 

a^-\-3a — 

108. 

12. 

13. 

p^ + p — l56. 

14. 

15. 

a^ — 2a — 

143. 

16. 

17. 

x^ + 8x— 

105. 

18. 

19. 

1 — 19;r 4- 60;r^. 

20. 

Resolve into 

1 factors {mentally') 

m 

• 

21. 

;r2 4.21;»:+98. 

22. 

23. 

p2 — Sp- 

-176. 

24. 

25. 

^2_l0;{>4-24. 

26. 

27. 


-36. 

28. 

29. 

— 10a 

-56. 

30. 

31. 

x:*— 20 a: +96. 

32. 

33. 

a:^ — 25a: +84. 

34. 

33. 

— 8a- 

-90. 

36. 

37. 

x^—x — 

42. 

38. 

39. 

l-19a 

-120a2. 

40. 


;t2 + 27;»;+180. 

a 2 — Tid — 180 . 

— CL — 240. 

a- — 26« — 120. 

1 — 49^? — 102a^. 

a2_i7a + 72. 

Tti^ -}- 6w — 91. 

:k^-Ux-S0. 

771^ -^Sm— 84. 
—Qx—T2. 

84. 

x^-22x-^S, 
a“+a — 72. 
'ii~\-23x — 7 Sx *' . 


Example 5. Resolve into factors — 2^;^ — 15^^. 

The factors will evidently be {x-\-py)y and {x-\-qy)y where 
p and q are such that their sum= —2 and their product = — 15. 


Proceeding as before, it is easy to see that -5 and + 3 
are the numbers whose sum= —2 and whose product = —15. 

x^-2xy-15y^=(x—5y)(x-^3y) 


Resolve into factors : 
/>?- 


41 . 

43 . 

45 . 

47 . 


12pq-\-20q^. 


42. 


a^ + ad 
P'^ ~ \3pq 

771^ 377171 
2 


30^2 


m 
2 


Vlmn-\-32n“. 


48<72 

28;z2 


44 . —^ab—\3b'^, 

46 . 


49 . — 


a'^i-20ab-\-96b-, 

48 . x^-llxy — 80y^. 

SO. x^-6xy — 135y-. 
•¥x^ — 20. 




Example 6. Resolve into factors ,, , ^ 

Putting a for x^, the given expression becomes 

a +^-20, and when factorised =Ca4.5Va-41 

Hence .^H;^— 20 =:(x 24 - 5 X;,'- - ^ -‘-^X^-4). 


4 ) 
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Example 7. Resolve into factors 2a)* — 2a)— 2L 

Putting X for a* + 2a, the given expression becomes 
a:*— — 21, and when factorised =(;•:— 7X^4- 3). 
Hence the given expression = (a*-h 2a — 7)(a* + 2a -f- 3). 

Example 8. Resolve into factors 

(2a 4- ^)* + (2a 4- d)(a — b) — 12(a — ^)* . 

Putting for 2a 4 -^ and y for a— the given expression 
becomes x" -^xy — lZy^, and when factorised 

= (x-\-^yXx—3y). 

Hence the given expression 

= ( (2a4“^)4"4(a — ^) ) | 2a 4“^) — 3(a — <5) } 

= (2a i" ^ 4~ — 4^)(2a -4” b 3a 4" 3^) 

= (6a — 3^)( — a 4- 4^) 

= —3(2a — b){a—4b). 


Resolve into factors : 


51. 

a4 

a* -12. 

52. 

X* +3x^-28. 

S3. 

x'^ 

-18.;»;2-175. 

54. 

a^-25a^+136. 

55. 

x^ 

— 2a:2y2 — 63y*. 

56. 

a® 4“2a^ — 3. 

57. 

p^ 

4-26/>3 -27. 

58. 

a;® - 27x^4- 180. 

59. 



60. 

pi^-7p^y — 8r' 

61. 

(a* 

— 2a) * — (a* — 2a) - 

-30. 



62. (x^ -{-x)^ — 2(x^-{-x) — 35. 

63. (»i* — — — 3m')-\-\2. 

64. — S PY — S p) — 38 . 

65. (a^ — 4a)*4-16(a* — 4a)4-48. 

66 . (a:* -QxY- 3(;c2 - 8x) - 180. 

67. (^^“-|-7w)* — (w*4-7wi) — 15b. 

68. {P- + 4- 21(/5’^ 4- 4;^) 4- 98. 

69. (x^ - Sxy - (^2 - 8x)~ 240. 

70. (w* — 7w)2 — 2(»j2 — 7/;2) — 195. 

71. (^4-y)2 4-7(^4-y)(;»:— y)4-12(.r— y/“. 

72. (ar4-2y)2 — 2(;ir4-2y)(^~-y)— 15(-r— >’)2, 
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(3tf + 4^)® — 3(3tf + 4^ )(a — 2^)— 10(a — 2^)®. 

(4»*— 



74. 

75. 

76. 

77. 

78. 

79. 

80. 

Simplify by factors : 


2(4/^ — 3w)(^»4" 2w) — 35(w -(- 2«)® 


5(2a- S^X^z- 3^)— 6(^1— 3^)*. 

2 (a*— — 3(^6—^®)®. 

(2a* + 3^'*)*+5(2a* 4-3<52X«2-2^2 )_i4(^8 -25*)*. 


(2«-55)* 
(a* — a5)* 


(^2 — 4<z 5)* — 9(iz* — 4a5)(«5 — 45*) -h 18(a'5 — 45*)*. 



81. 


;»;2 + 7^+ 10 


d3. 


;tr 


2-4^- 


82. 


^c*H- 2£+1 

:»:* + 5:*;+ 4 


5 ;»:*— AT— 2 



2 — 2;r— 15 ’ ;r*— 12 


84. What is the quotient if ;r*4-7;»:+12 is divided by 


3C + ^ ? 


85 


H x-\-2 is a factor of j»?*-f'Wjf-{-14, what is the value 


of w ? 


86. If x-3 is a factor of x^-px~~l5, what is the value 


of ^ ? 


87. If x+4^ is a factor of x^+9x-\-c, what is the value 


of ^: ? 


7. Type VII. Factors of expressions of the form 

fix*+/bx4-c. ^ 

Analys is. ax^ -\-dx-\-c=a yx^ + ’a^'^ a) * 

5 c 

i^et (a:+ P){x + q) be the factors of ;»:* + - ^ + 


a lg 


CT •- 


Here p.g must be equal to 


and p\ q „ 
or a{p.q') „ 

t.C.y (^^)»(^^) >» 

zn6iap-\-ag „ 


yf 




5? 


a 

5 


a 




99 




99 


99 


9) 


) J 


>9 ^ 
99 
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In other words, we have to find out and (juf) such two 
numbers whose product = dc and whose alg’ebraic sum = b. 

The application of these principles is illustrated in the 
following examples : 

Exam pie 1 . Resolve into factors Sx^ -f ^3x — 14. 

The first terms of the factors must be 5x and x. 


The second „ „ 

the factors of — 14. 




have different signs and are 


The possible pairs of factors are 
^i) 5x-\- 1 


V 



co-eff. of X would be --70-f 1 


X 


14 


(ii) 5x 


1\ 



x: 4- 14 

(iii) 5x-{- 14v 





X 


1 


/ 


(iv) 5x~ 14 





X 4" 1 ‘ 

(v) 4- 2 



X 


(vi) 5x 


7 

2 



X 7 


>> >» 


ff ft 


if ff 


ff ff 


ff f 9 


ff 


ff 


9 f 


f f 


ff 


69. 


“I" 70 — 1 = 4* 69. 


5-}- 14= 4-9* 


4-5-14 


9. 


354-2 


33 


4“ 35 2 — -j” 33 


FACTORS 
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(vii) 5 x + 7 



co-eff. of X would be — lO-f -7 


3 




X 


(viii) 5 x 





91 




-i- 10-7 = + 3 


;i; -f 


As in case (vi) alone the co-eff. of ^=-h 33 , therefore 

2 and • 


required factors are Sx— 

Example 2. Resolve into factors 

Here we have to find tvro numbers Mrhose 




6 . 


and whose algebraic sum — - 

On trial, we find that — 12 and +6 are the 

satisfy the above conditions. 


^x 




(^xy — 9 y^ = Sx^ — 12 xy + 6 xy — 9 y^ 

= (Sx^ — 12 xy) + ( 6 xy — 9 y^) 


^( 2 x — 2 >y) + 3 y( 2 x 
( 2 x— 3 yX 4 x-i- 3 y). 



Another Method. 


found 


method may be employed : 

Example 3 . Resolve into factors 18 ;v* — 9 ^— 2 . 


IS;*:* — 9x^ 2 


18 


( 18 ;r )2 — 9 ( 18^) — 36 


(Writing y for 18 ;r) 


1^ 
18 
1 


y^ — 9 y — 36 


1 

18 


(j;- 12 )(y-b 3 ) 


18 


( 18 jr — 1 2 )( 1 8 AT -J- 3 ) 


18 A:- 12 \/l 8 ;e +3 


6 



3 


( 3 ;c 




72 



» >* -sf 
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EXERCISE 38. 


Resolve into factors : 
1 . 2x^ + Uxi-H. 

3. 5;tr^ + 8:r+3. 

S. 6x^ —4x—2. 

7. 8x^-\-2x—3. 

9. 29a -f- 15. 

II. 3-5fi-\-2p^- 

13. 9a’^ -XSab-^-^b^, 

IS. 4p'^ -\-5pQ—9g'^. 
17. Vla"^ ■\-28ab - ^b"^ . 

Simplify by factors ; 


2. 

3x^ + 14:X— 5. 

4. 

6;tr2 + 5;*: — 6. 

6. 

Sx^ — 14;ir + 3. 

8. 

12w2 + 77« — 10. 

10. 

20;>2+44;J-15. 

12. 

2-t7m — 15m^. 

14. 

2m^ — tnn — 2\n'^ . 

16. 

\3x^ — 7 7xy + lOy * . 

18. 

10;*:2-41;iry + 21y2. 

5x—6 



' Vlx'^ - 19;»:- 21 ^ 2x‘^ -^-15* 
6x--7x-20 ^ 2 l;t:2 + 41;ir + 10 
' 3;t:2-14;tr-24 ’ 7;tr2- 40;t:- 12* 


Resolve into factors : 

21. 2(x -t y 3£r(x i- y) — 2^:^ . [Hint. Put a for 

{x-{-y).'] 

22 . 2{a‘^ -h b'^y^ ■\-5ab{a‘^ -\~b'^)-\-2a^b‘^. 

23. x\x+ 1)2 - 14(;»:+ l);r + 24. 

24. 8(^z + 1 )2 + 2(a + l)(b + 2) - 1 5(/5 + 2 )2. 

[Hint. Put X for (^i+l) and y for (<5 + 2).] 


25. 

00 

"Co 

— 4??)2 — 6(3w — 

4n)(4m 

— 3n)- 

— 35(4m — 3nX 

26. 

6x* — 

7x^ - 20. 

27. 

6x*- 

- 7;i;2 _ 3^ 

28. 

5x^ — 

7x^ - 6. 

29. 

18^* + 25x^y ^ — 3y*< 

30. 

8x^- 

65;»r2+8. 

31. 

4x^ — 

-17jirV‘* + 4>'®. 

32. 

5x^- 

13xy + 6y^. 

33. 

5x^- 

-13xy — 6y^. 

34. 

7^2 __ 

25;tr + 12. 

35. 

7x^- 

■25X-12. 

36. 

x^y 2 - 

-9x^y"^ + 20xy. 

37. 

CO 

1 

■2a^b-15ab^. 

38. 

“h / — 10) IS, 





39. {pc^-4x){x^ -4x-l)-29. [Hint. Put^for (;r2-4;r).] 

4( O(x^-^x—6X^^-h^'—20) — 15. 



{Hint. Put a .jgp 


X 


8. Type VIII. Factors of expressions of the form 

4 " — 3c[bc» 

By a well-known formula, -{■d^-^c^ — 3adc 



= {a b c){a’^ —ab — dc^bc). 

As a® + —ab—ac—bc 



= h. { — b')'^ {b — c)^ (c — a)^ } 

the formula can be put in the following form : 

a^-\-b^-\-c^ — 3 dbc = -hid -\r b c') { (a — b)^ (b ~~ c)"^ 



-\-{c — aY } . 


Example 1. Resolve into factors 8a^ — 276^ -1-14- 
Reducing the given expression to the standard form, we 
have 

(2^)3 + ( - 3^)3 4- (1)" -3(2«)(- 3^)(1) 

= (2a-3^4-l) { (2aY^{-3bY-Vay-{2a){-3b) 

-(2a)(l)-(-3^)(l)} 

= (2a -3^4- l)(4a2 -f 9^2 -f 14-6a^— 2a4- 3b). 

Example 2. Factorise (x y)^ (yi- z)^ x)^ 

— 3(x 4“ y){y 4" ^){.^ 4" ■^)* 

Putting a for (x-\-y)y b for (y4->^) and c for (2-^x)y we get 

-\-b^ ->r — 3dbc 


^ 4-0 { (^-^)® 4 -(< 5 - 0 * 4 -(<^-«)* } . 


Substituting the values of <?, ^and c, we get the expression 


= i { (^-l-J')4-(y4-2')4-(-2'4-^) } { (x - 2)^ -\- (y - x)^ 

+ (2—y)^ } 

= -{■ y +z){2x^ -[■2y^ 4- 22^ — Zxy — 2x2 — 2y2) 


2(x-hy-^z)(x'^ 4 - y"^ + 2 “^— ry —X2^y2j, 






HI 


MATRICULATION ALGEBRA 


EXERCISE 39. 


4 


Factorise : 

1. - 8^3 + 27c3 4- l%abc, 

3. a^-b^-l-3ab, 

b^ •\-'!i^cib — 216. 

7. 64a3-27d3_|_m^ ^Qab. 

9. 8^3 — 27^3 \Sabc. 


2 . —y^ — 2 ^ — Zxyz. 

4. .x:3— Sjry+y® + !• 

6 . —8y^ — 24xy —64. 

8. 27;t3 — 125y3_i80jicy— 64. 


10. ;»:3 \-36, [Hint. -36= -27-9.] 

pc 

11. a6 + 32a3_64. [Hint. 32a^ = Sa^ +24a^ 

12. (x-i-yy -\-(y + 2 y — ( 2 -^ x)^-^3(xj-y)(y -^ 2 )( 2 4 - x). 

13. (a — b)^ — (6— c)3 (c — aY -\-3{a — b){b — c)(c — dy 

14. (a:+ 1)3 + (j:-h 2)3 + {x^- 3)3 - 3{x^- l)(x + 2)(;r+ 3). 

15. (x + y.\.2zy + (y-\- 2 2 xy + ( 2 + X 4-2 yy 

— 3(x4-y4-22)(y4-2-\-2xX2+x4-2y). 


9. Type IX. Factors of expressions of the form 

(jc + a)(Ac + 6XJt + cX* + <0 + 

Example I. Factorise (jr-MX-^ + 3X^—4XJr — 6)+ 13. 

The expression = { (x^-l)(x—4) ) { (x:+3)(ji:— 6) } +13. 

= (x^ -3x- 4)(x^ - 3;»: - 18) + 1 3. 

Putting a for x^ — 3x, we get the expression 

= (a-4)(a-18) + 13 
= a^ — 22a 4- 72 + 13 
= — 22a + 85 

= (<2 — 5)(a — 17). 

Substituting x^ — 3x for a, the expression 

= (x^ -3x- 5Xx^ -3x-17). 

Example 2. Factorise (a4-4)(a —6)(a4-2)(a — 3)—6a^. 

The expression = { (a + 4)(rt-3) } { (a— 6)(fl + 2) } ~6ci- 

= (a^ 4- a — 12)(a^ — 4a — 12) — 6a^ 

= (a^ -12 + aXa^ -12- 4a) - 6a^. 


FACTORS 

* W 

Putting X for a^ — 12, the expression^.^^l 


{x -h a){x 
2 


x"^ — 3ax—4.a^ 




3dX-- 10^1 



Substituting a 


» ■ A ■ 

Note. In factorising expressions of this t3^e, vre take me 
four factors in the expression in two pairs so that their products 
may contain the same first two terms ^ as illustrated in the above two 
examples. 



12 for -AT, the expression* 
= (rt2_5a-i2X^2^-f2a 


EXERCISE 40. 

Factorise : 


1. (at l)(Ar-f“ 2X-A^ "h 3)(.Ar-)-4^ — 3. 

2. (a: — 1)(a: — 2)(a:4-3)(^-}-4)+4. 

3. (.A:+2)(.A:+3)(A:-5)(;r-6)-f 12. 

4. (Ar+l)(;t:44X.A; + 7)(A:4-10)-40. 

5. (a;— 3)(a;— 2X.a; — 6X^— 4) — 12.a:^. 

(at — 8Xa:+ 4X^+2X-:*? — 4^9x’®. 

7. a:(2a:+ l)(a: — 2X2Ar— 3) — 63. 

«. A:(3;t:+2X;r-2X3A;-4)-21. " 

9. {2x-\-3){2xA-l){2x-\X2x~S)^nS. 

10. 3a:(3;i: - IX 3.a: + 1 )( 3.a: + 2) - 3. 

11. (j;^-3Xa;* — l)(Ar + 5) — 9. 

12. (.a:2-4X;c+1X^H-5)-45. 

13. 4(Af4-lX2-^+ 2X'^+2X2.Ar4-5)— 360. 

14. 9(3;c4- 1Xa:-1- 1)(3.a:- 4X;»r- 2) -f 13. 
















IS. Prove that the product of any four consecutive 
numbers increased by one is a perfect square. 


16. Prove that the product of any four consecutive even 
numbers increased by 16 is a perfect square. 

17. Prove that the product of any four consecutive odd 
numbers increased by 16 is a perfect square. 
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10. Type X. Factors of expressions which can be redtued 
to the form — 6^. 

Example I. Resolve into factors 4a ^ — 9^^ -f 6^^^. 

Since Qbc seems to be twice the product of two terms 
containing b and f, therefore terms containing b and c 
must be grouped together. 

Thus the expression 

= {2ay-{b-'2c)^ 

= (2fl+ b — 3c)(2a — b + 3c). 

Example 2. Resolve into factors — b^ - c^ d- — 
2(ad—bc). 

The expresaon=a* — b ^ — + — 2ad-i-2bc. 

Since 2a£f and 2bc appear to be twice the products of 

terms containing a, d and c respectively, therefore in this 

expression terms containing a, d and c are to be grouped 

within two pairs of bradcets respectively. 

Thus the expression 

= 2ad\ d^)- (b^ - 2bc-\- c^) 

= {a-dy-{b-cy 

^ {ia-d)^-{b-c)\ {(a-d)-(b-c)} 

= (a-i-b — c — d)(a — b-{-c— d). 


EXERCISE 41. 


Resolve into factors : 


Jr- 


1. 

2 . 

3 . 

4. 

5. 

6 . 



-f y 2 _ ~2 2:r>'. 

16x2 - 4y2 12yz— . 


4x^ — 9y2 — 25.7^ + 3Gyz. 

3 6X- 4- 40x5' — 36 y 2 25s 







2{a0-\- cd) -or- h"^ 4 -f d- . 

4- Ab- — 9c- — IGd- — 2(2ab— 12cd).^ 
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8 . 

9. 

10 . 

11. 

12 . 



16a^~ 96^- 49c^-i-25^/^+2(2Uc-h20a^). 
X~-4a^4- 96“^ — 25c'^ -h20ac — 66. 

4 a 2 _ 9^2 _ 25^2 _|. 306^ - 24a + 36. 

25^2 _ 49^2 _^2 4 _ i4 ^^_ 20 ^: + 4 . 

49a2 - 1 - 1 - 16^2 _64c 2 + I6r- 56a6. 


Example 3. Resolve into factors — 

X* — ll;r2 4- 1 =x* — 2x^ + 1 — 9;r2 . 

=(;t:2-l)2-(3;»:)2. 

= (x^ - l-hSxXx^ - 1 - 3 x) 

= (x^ 4- 3;t — 1)(;^;2 _ 3;^ _ 


Example 4 . Resolve into factors 4:;t:^ +81. 

4 x^ + 81 = ( 2;»:2)2 4. (9^2 4. 2 ( 2 x^X^) “ 2( 2 x^X^) 

=^( 2 x^-h 9 )^-( 6 x)^ 

= (2;i:2 -1-6^+ 9)(2;»;2 - 6 x 4 - 9). 


^xample 5. Resolve into factors («2 _ 2 a 6 }—(c'^ - 26 cX 

{a^'^-2a6')—{c'^ — 2 bc) = a'^ — 2 ab~c'^ 4 - 2 bc 

= a'^- 2 Mb+b^-c'^ 4 - 2 bc-b'^ 

= (a^ — 2«^-1^^2^ — (f^>— 2^c-j-^2^ 

= (a — b)^—( c—by 

= { (a — b)-{-{c—b) ] ^ (^a~b) — (c~b)} 

~(a — b ^rc — — b — c4- b) 

~ f ^ — 2b 4 cX'^ — 


Resolve into factors ; 
13. a* 4-2a^ 4-9. 

IS. 4a^4-8a^b^4-9b*. 

17. 4a4-37a2 4_9. 

19. 25a'*-19«2^2 4_9^4^ 

21 . a-* -16^2^2 4 . 30 ^ 4 ^ 

23. 4- b^ 4- b'^ . 

.25. a** -j- 4 . 

• 27 • }«-» 4 36^4^ 


14. c^47a2 4.i6. 

16. 9 a^ -a^b'^ 4 -'i 6 b^.. 

18. 9a4 -33^2^24.40^4 

20 . -35^2^2 4_ 25^4^ 

22. 49 « 4 _ 00^2^2 4. 2034 

24. 62544^4. 

26. a^ 4 64, 

28. 64 p^-\- 81 g^, 
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29. a-* + a2 4-l. 30. a* A- 

31. a^Aa*d*-hb^. 32. 25a^ -\-35a-b- ^Seb*. 

33. (9p^-6pg)-(r^ -2gry 34. (a^ -6ab)~{25c^ -30lr ). 
35. (25«2_20^/5)-3<3r-4/^). 36. 7a(7a-U}~3c\3c-^b)‘ 

I 

11. Type XI. Factorisation by suitable arrangement 

and grouping of terms. 

* 

Example 1. Resolve into factors : 

9a^ — 2^ab -j- 16^ ^ — 6^ + 8^. 

Grouping together terms of the same degree, we have 
the expression 

= (9^2 - 24a5+ 16i^2) _ (6a _ 8^) 

= (3fl - 4^)2 - 2(3« - 4^) 

=(3a-4^X3«-4<^-2). 

Example 2. Resolve into factors 

a* — 5 *— 9^2 4 . 6 ^^ 4- a -f ^ — 3r. 

Grouping together terms of the same degree, we bavd 
the expression 

=(«* — 52 — 9^2 65r) 4- (a 4* 5 — 3r) 

= {(«®)~(^-3r)2 } 4.(a4-6-3r) 

=:(a4-^— 3rX^“^+3r)4(<i+^— 3r) 

= (« 4 A — 3rX^ ^ 4* 3r 4- !)• 

EXERCISE 42. 

Resolve into factors : 

1. a2 4_2a^4-^2_j_^_l_^^ 

2. <*2 — 2«54-^^ — fl4"^' 

3. 4<22 4-l2a^4-952-8a — 12^. 

4. a^ — lQab-h25b^ — 3a-^l5b. 

5. a^~^b^—c^-^-2dcA^Ab — c. 

0. fl2 — b^ — ^2 — 2bc-\-o — b — c. 

7. 4fl2 _^2_9c2 4-6^r— 6a4-3^-9r. 
a. 9«2 - 4^2 — 24«^ 4- 16^2 _ 1 5^ 4. 20d 4- lOr. 


t 


1 


f 


/^ACTORS 



kixample 3. Resolve into factors — d 

Combining similar terms, we have the expression 
= ia^-d^)-{-(a^c^- b^c^) 


b^)(a“ + b^) + c^(a^ — b^) 
b^)(a^ + -I" 


= (a^ - 
= (a^~ 

— (a — b){a -|- b^a^ + -f 

Example 4. Resolve into factors 4-5 4-15^4- 27. 
Combining 1st and 4th terms and 2nd and 3rd, we 


{a^ + 2^)^r{Sa^-\.l5a) 

= { (^)^+(3)^ } +5a(«4 3) 

= («4 3)(a2 — 3fl49)45a(ij4‘3) 
= (rt43X«2-3«4945^z) 

= (a 4 3)(a^ 4 2a 4 9). 


Example 5. Resolve into factors 

cL^x^ 4 — 2a^bx 4 a^b^ 4 — 2bx^ 


Grouping together terms containing within one pair of 

brackets and the rest within another pair of brackets, we 
have the expression 


= {a^x'^ - 2a^bx-\-a^b'^)-\-{x^ 4 b^x^ — 2bx'^) 

= a^(A'- — 2bx-\- b‘^)-\-x^{x~ — 2bx'\‘b'^') 

= {x^ - 2bx-^b'^){a^ -i-x^) 

= (^x—-b)^{a 4 — ax-\-X“'), 

Resolve into factors : 

9. -\-ab~bc- c^. 10. 4a2 48 ar — 12/^i:-9^2^ 

II. 9a2 — 21a^4 35/^c— 12. a-'^ 4a2 4 « 4 - 1 . 

13>. a^4^^“ — — 1. 14. — 2a^b-\-2ab'^ — b^. 

15, a'’4 5a2-10a— 8. 16. Sa^ + 18a2^-27a^2_27^3^ 

17. 8a»414a2^-21a^2_27^3. 

18. 21 a^~ IS a'^b- 20 ab- -\-Q^b^. 

19 . xy{a'^ -\-b'^)-}-ab{x^ 20 . a^{a,^2b) + b‘^{2a-Jtb). 

21. a-»-5a2cZ 4- 20^2^2 -16^4. 

22. 16a4-28a2^2_^e3^2^2_3^^4^ 

23. a* •-2a^b-^2a^b'^-2ab^-^b*, 
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24. 

25. -f- 2a^pq — 25^^(7 4-35^^* . 

12. Type XII. To factorise an expression, when one of 
its factors is known. 

Example 1. Factorise a -\-2xa^ ^ when one of 

its factors is 

Here we decompose the expression in such a way as to 

i ’ 

take out x-{-2a as a factor. 

The expression = :a;^(Ar 4- 2^i)4-3:*;^a 4- — 

= x’^{x-\-2d)-\-Zxa{x-\-2a)—^xd^ — ^(i^ 

= x'^i^x -\-2ci)-\-2xa{^x -^- 20 ) — ^d^{x-^2cC) 

= (^4-2a)(jt'“ -\-2xa — ^d^) 

= (x-h2a)(x-{-^aXx—a). 


EXERCISE 43. 

Factorise the following expressions, having given one 
factor of each : 



Expression. 

Given factor. 1 

i. 

2«®4-9a2-8a-15. 

Cl “f“ 5# 1 

2. 

— 15«^4-3^z4-18* 

^ 1 

a — 1 

3. 

2^3 — 9^ 27^ -{- 54. 

2^ — 3. 1 

4. 

2^3 -7a‘‘^ — 7^4-12. ; 

2a-^3. 

5. 

a"^ -\-a^d-\-ad^ — 3d^. 

a — b.’ 

6. 

a^-4a-d+5ad--2P. 

a — 2b. 

1 7. 

a^-{-3a-d-18ad^-^0d^. 

a-\-2b. 

8. 

2a^-3a^b-\-7ab^-3b^. 

2a — b. 

9. 

6a^-l7a^b + 6ab^+8b^. 

3a — 4^. 1 

10. 

l2a'-^-\-5a^b-llab^-6b^. 

; i 

4rt4-3<^. , 

■ 

1 


The steps employed in the solution of example 1 can be 
abbreviated by practice, as illustrated in the next example. 


FACTORS 
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Example 2. Factorise 12, when one 

of its factors is 2x—Z. 

The expression, when properly decomposed 

= - 2x^ + 3x+ Sx- 12 

= x^(2x-3)-{-2x^(2x-3)-x(2x—3)-^^2x-3) 

— (2x~3)(x^-\-2x^—x-\-4). 

Factorise the following expressions, having given one 
factor of each : 


\ 

Expression. 

Given factor. 

M. 

j 2x^ —x^ —x^'—x—3. 

2a:— 3, 1 

12. 

2x^—x^—4x^—x—6. 

2.^ -^3* 1 

13. 

x* — 6x^-i-7x^+5x—4. 

a:— 4. 1 

H 

U. 

\ 

2x* 4- 7x^ — x^-i- ll;r — 4. 

a: 4-4. 1 

1 15. 

2x* + 5x^ —x^ —5x-^2. 

2a:-1. j 

! 16. 

2;r‘‘ 4- 3:*^^ 4- 2 a:* — 1 . 

a:* 4- a: 4-1. I 

17. 

AT* + AT* 4- 2a:* —a: 4- 3. 

a:* — AJ-fl. 1 

18. 

2a"‘ - 9a: 3 -h 11 a:* - 7a: 4- 3. 

2a:* — a: 4-1. | 

1 

A^ - 6a:3 4- 13a:* - 16a: 4- 1 2. 

a:*— a: 4“ 2. 1 

20. 

ll 

Ml 

a:*— 4Af* -f-12A:— 9L i 

1 

X^ — 2x-^3. 1 


EXERCISE 44. 


Factorise : 


1. 


3. 

5. 

7. 

9. 


a"* 

b* 

81 

16' 

- 

-b^- 

1- 

x^ 

y3’ 


-1. 

A** - 

-2^rA: 


ai-d 


6 


[Revision] 

2 l-[a-^dy. 

4* — 4^^ — \bc — 

6. «*®4-fl®-}-l. . 

8 . + 1 . 


^)(a 4- b). 
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ife2 

10. + 3^—12. 

11. (5a-)-2)*-(3a~l)«. 

12. (a2 -f \\aY + 5(a2 + 3^) _ 84. 

13. 2(a2-^2)+(a-^)2. 

14. («2 ^2)2 _ (^2 _ ^2)2^ 

15. 49(a - d)2 -. 25(a H- <^)2. 

16. (fl-f ^)2 + 2<r(a + ^)4-c2_rf2. 

18. 3a3 — 6tf®-l05i7. 

10. o.x^ {a -\- b^xy -\- by^ . 


20. 


21* (ax— byy + (^.v + a>/)® . 

22. 

ba^ 4- 4a^b + 9ab^ + 6^^ 

23. 

a^b^-a^ — b--hl. 

24. a'^b^c--^a^c-b‘^c4-\. 

25. 

3-12(a-d)^. 

Jt 

26. 1 — \2{x — y) 4- {bx —by)^ 

27. 

28. ^ + 64. 29. r^-f64. 

30. 

x^ — y^. 

31, x^ — . 32. 

33. 

27a^b-48ab^. 

^3 .. 3 

34 C ^ 

‘ 27 64 

35. 

9x^ - 4lxy4- 20y\ 

36. 9;tr® + 41;ir;/-20y®. 


37. 1— «4-^-90(«— ^)®. 

38. *i-\- b c ab ■\- cic-\-bc cibc, 

39. AT^-'OOl. 40. 12;t:4 + 243;^^. 

41. 21(1 -:r®)+40Ar. 42. 9x^-20 -{x-\)^. 

43. 2 - 3^~ 2;t:® + (23C^ lX3x-^). 

44. (.;»:+y)2-;r®+j/2-2(;t'-y)2. 

45. (x-hy)^-h(x^—y^)^~i-(x—y)‘*. 

46. 2(^-f-^.)*+5(^® — + 

47. + y)® — — J'^) + (;t — yy, 

50. (2 a — 3by-(2a- 3bXa.+ 2 b) - 20(a + 2^)®. 

51. (a®-5«)2-3(^^®-5^^) — 28. 

52. (2;r® — 3jr;')® — 5(2;t-® —3xy)(2xy~y^) — 24(2xy - j'®)®. 

; 53. x^-6x^y+.18Ay^-27y^. 54. . 

^ ^ 8 27 2 


T 


55. 


■{■Ip ]xy — y^. 56. 


P 


57. 


—22x^ +9. 


58. (a-\- 6 + cy^ ~a^'{- • 


59. (yia-yb ■{■ ty^ — — {a •{- b -{: c)"^ • 

60. {a^{-bY-{-{b-{-cY~{c-{-d)^-{d-{-aY. 

61. {a-\-bY-\-{b-{-cY-{-{c-{-dy + {d-{-aY. 

62. ^{a b -\- c dY b^ — c'^ — d'^Y- 

63. (5 — — 5)^+(5 — — 3(^ — < 2 )(i' — 5)(s — f). 

64. (:r+2X^+3X^+4)(Ar-|-5)— 360. 

65. (a — 3X^1 — 2X«+ 0X^ + 9) + 3a^. 

66 . (3« + lX3n+4X3«4-7X3w4-10)-f 81. 

67. a^{a-{-b—cY — c'^{b-{-c —aY- 

68. — 30xy. 

69. (a^-~b^)x^-2bx-l. 

70. (a* - b^X^^ - d^)-h^abcd. 

71. (a* - b^)lc^ + + 2(^2 b^yd. 

72. "“1) — — 1). 

73. x\x* — i) -{- y^y^ — 1). 

75. 1 + .r — .a:2 -f , 76. ^(^ + y)2— }'(2’+.;t:)2. 

77. a{a-<2)-{-b(b-2) + 2ab. 78. (.a;3-y'») + 2(;c*-y4). 

79. (25(^2 _ x0^^) — (r2 — 2r<7). 

80. {3x+ lXx-{- 2 )2 - (;t'+ 2X^ - 1 )2. 

81. 2X-^*"}“ 3) — 2.^““ 2. 

82. x(x—2yY — y{y — 2xY- 

83. a^px 4- «2 rar — 5247^ ^2 ^ 2^^, b'^px. 

84. x -3 is one factor of' .7x2 — 9;c— 63 ; 




others. 

^ A 


85. 2x— 3 is one factor of 2x3 — 11 ;c2 422x— 15 ; 

others. 


86. Prove that (x^-^x-2Xx^-4x+3)(x^--x-6) is a 
perfect square . 



CHAPTER VI 


APPLICATION OF FORMULi€ AND FACTORS 

By a judicious use of factors and formulas the solution of 
many questions in various rules of Algebra can be simplified 
as illustrated below. 

First Four Rules 

Example 1. Subtract (a:* — 7;r-f 15)^ from — — 

The result = (a*— 7jr— 15 )^— Cat®— 7a:+15)® 

= [(a-2_ 7a:- 15)+(a:2- 7a:+15)] _ 7^_ ^5) 

— (a 7a: +15)] 

= {x- _ 7a:- 15 + - 7a:+ 15) 

(a:* — 7a— 15 — a:^ + 7a— 15) 

= (2a2 - 14a)( - 30) = - 60a(a- 7). 

EXERCISE 45. 

Subtract : 

1. (a- — 5a + 12)* from (a* — 5a— 12)*. 

2. (a* — 3a + 8)* from (a* + 3a+8)*. 

3. A*(3'+A — y)* from >'*(j^ + .?— a)*. 

4. (5 a* — 5a>' — lly*)* from (6 a* — 5xy + !!>'*)*. 

Example 2. Find the continued product of 

{a — b)t (a+^), («* — c^+^*) and (fl*+a^+"^*). 

The result = {a— b^a^-\-ab-\-b^)] [(a-{‘b){a^ —ab’\-b"^)] 

5. Multiply 1— a*+a^ by^l+«*+a^. 

6. Multiply {a + ^)* — (< 2 + ^)+.Lby (4^ +,^) ^^ (++ ^)) + !< 
Find the continued product of : 

7 : {a-b)-, (« + <^)* and>*+<^*)*2.' "'^ ' 

8. «*-r-fl'^ + ^*, f 2 * + fl^ + ^* and a"* ““?5:*^* + ^^. 

9. l + ^^(l + ^)j l—C^(l + ^)» 1 +<^ *(i + ^i)** . 

10. (^ + <^ + 0» .(^ ” 0» (^+^ — ^)» (^ + ^^ — ^)* 

II. (a.+ ;•+>), (a~j/^: 2), {^y-yz^x), {z-x-y). 
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— C d'^y(^CL — ( — €L b -\- c d') . 

13. a^^2ab-3b'^, a^-^3ab+2b^, - Sab 6b^ . 

14. 2a^-ra — 3, 2d^ —a — 3, < 2 ** -)-a^ -|- 1 . 

!5. a^-2ab^^b'^, -\- 2 ab ^r ^ -4a2<^2 + 163^ 

16. (x + 3)^, (x^ + 9y, (x^-6x+9). 

17. (.r^-f 4;tr4-4), (x^ — 4x , (x^ -\-8x^ -{-16). 

Example 3. Divide 6^a^ - 27b^ - Sc^ -72abc by 4 a- 3 ^- 2 <:. 

'F he dividend = (4a) ^ + ( _ 3^^)^ +( _ 2c)^ - 3(4a)( - 3<^)( - 2 r) 
- (4a -3b-2c)x { (4a)2 + ( _ 3Z>)2 +( - 2c)^ - (4a)( - 3^) 

-(^^X-2c)-(-3b)(-2c)}' 
~ (4« — 3b — 2c)(16a^ -f 9b^ + 4:C^ + 12a^ 4- Sac —6bc). 

the quotient=16a2 4 - 9 ^ 2 -f 4 c* 4 - 12 a^. 4 - 8 ac-* 6 ^f. 

Divide ; 

18. (a -{■ b)^ — (b — c)^ by a+c.' 

If. fl® + a^^* 4 -A® by (a* — ab-{-b^)(a^ ^ab-j-b^). 

20. a® — ^®4-a*^2(a* —b^) by (a* -ab-^b^Xa'^ j^ab-^b"^). 

:\. («* — 3a -|- 2 )(a — 3) by a* -Sad- 6 , 

3a 2 )(a-}- 4) by a*-}~ 3 a — 4 . 

23. (<2* — 5a^4-6^2)(a— 4^) by a* - 7a^4.12(J*, 

- 2 -i. + | 3 y a4_j_<j2^2^^4 

25. a®-^® by a® -2a2/&4-2a/^* -^3. 

26. (a — ^)3 + f3 by a — ^-fc, 

27. (a4-^)3 _8c3 by a4-^ — 2c. 

.28. a® -f- 4a — 39 by a — 3. 

29. a®-4a2^4-24/>® by a 4 - 2^. 

30. a® -26a® -27 by (a*4-3a4-9)(a* — a 4 -l). 

34. 27rt® -b^ —8c^ — 18abc by 3a 2c. 

32. 125.;c® 216y® 4 “.^^ 4'90jcy2^ by 5x — 6j/-f-s. 

33. (fl® 4-^® — 2 a®^®) by (a — 6 )*. 

34. (2jc 2— 6y2-4^2-j-llj;2'^_22'jc+;»:y) by (x-{-2y—^) 

35. (a*-i^2)2 44a/J-l by (a4-6)*~l. 

i6. Divide the product of 2x^-{-nx-21 and 3;c2-20Ar-7 

by.t:*— 49 . 
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37. The product of two expressions is (4y — 3;r)^-'(4j«:—3y)* 

and one of them is l{y—x) \ find the other. 

Shew that 

36. (3.^^ —5a; 4- 4)2 — (2^^+ jr— 4)2 is exactly divisible by 
(a;— 4X^ — 2). 

39. {ax-^byY’ -~{bx-^ay)'^ is exactly divisible by (a 4-^)(^ 4- y)- 

40. (or— 4y)2— (y_4jirj3 _|_^2y — 3a;)2 — (2a; — 3y)^ is exactly 
divisible by S{x—y). 

41. {ax-\-by-\-c2)^-\-{bx-\-€y-\-azY is exactly divisible by 
(a 4- ^)a;4- (b-\-c)y 4- 4- a)s- 

Numerical Fractions and Evaluation 


Example 4. Simplify by factors 


(1*53) 


(•47) 


1*06 


(1-5322 _(.47)2 _(i.53 + •47)(l-53 --47) 


1*06 


Simplify by factors : 


1-53--47 
1-53 4- *47 = 2. 


42. 


345 X *345- -26 X *26 

•085 


43. 


•72 X ‘72 — '48 X *48 

172 


44 


(137|)2-( 1284)2 (125|)2-(12|)2 (73)3 -(57)^ 


9A 


138 


73-57 


47 


(•43)3 4-(-35)3 -841 X -841 x *841 + *159 x *159 x -159 

•78 ■ -841 X -841 -*841 X- 1594- T59x -ISO* 


11-42 X 11-42 X 11*42 - 1*42 x 1-42 x 1*42 
11“42 X 11-42 4- 11*42 x 1*42 4-1-42 x 1*42' 


SO. 


51 


52. 


62x62-38x38 
62x62 + 2x62 x 38+38 x 38’ 

•73x •78x •73 + *59x*59x*59 
•073 x -073 --073 x -059 + -059 x *059' 


(2-35)3 -(1-65) 


(2-35)2 -(1-65) 


Examples. Find the value of -\-y^ — ^xyz when 
a;= 329, >' = 334 and 337. 
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The expression = 4- >'+ 2 ') — } 

2 337)2 


^(329 + 334 + 337) { (329-334) 



+(337-329)2 } 


■=i X 



25+9 + 64) 


500x98 = 49000 


Example 6. Express ^ x'^y^ ~]ry* terms of a 

when X Ty = 2a and x — y~ 2b. 



a 

b 


From the given relations, we have + y 
2 


a 



xy = a 


Now X* + .r 2|/2 -\.y* 


e 



Find the value of 


{x^+xy -{-y^)(x^—xy-{-y‘^) 
{{x^-yY—xy) {{x—yY 

{ (2a)2_(a2-^2) } {(2<5)2+(«2-^2)} 

(3a2 + ^2)^3^2_|_^2^^ 


53. 

b^ — •\-‘iabc when a = *457, b 

= *236, c 

•=•693. 

54. 

«3_j_^3_j_^3 _2abc when a = 357, b- 

= 367, c- 

= 377. 

55. 

x^-\-8y'^ — 27 + 18;try when x-\-2y = 

= 3. 


.56. 

Sx^-{-y^ — l + 6;fy when at = *357, y = *286. 


57. 

fl-3 + ^3 + ^3 ^2abc when a = ‘326, b 

= *336. c 

= *338. 

Express ; 



58. 

+/J3 terms of x and y if x — a 

+ 5, y = 

a—b. 

59. 

x"^ — 6x2y2^y4 terms of a and b if x'+y 

II 




x—y- 

60. 

Find the value ofx^ — y^-i-4x+l‘iy 

—45 when x-^-y ■■ 

and X 

— y = 7. \^Hint. The expression = 

(^^+2)2 

1 

T 

61. 

If X ~b-\~c ~2a^ y = ^‘ + a~2^, z- 

= CL +■ b 

2c ^ find 



value of y^ +2^ —x^ -{-2y&. 

li. C. F. by Factors 

Bxample 7. Find the highest common factor ot 'i 

-h^^^b-\-<zb^^ 6<i^ + 4f?2^ — 2cib^, "H^a^-^abY^ 
We have ■\~2a'^b-^ab‘^ = a{a‘^ -\-‘iab-\-b^)=^a{a->cbY 

6a'^+4a2^ — 2a^2 ^2a(3a2 + 2a^ — ^2) 


.. (i) 



a 


t>) 


.. (ii) 
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= 3a®(a-4-d)® ... (iii) 

From (i), (ii) and (iii) the H. C. F. is obviously 

= Ct “I- 

Find by factors the H. C. F. of : 


62 . 

a* - 

-6^, a(a— 6). 

63 . 

a®-3a®^ 3a6®-9^®. 

64 . 

a*- 

-4a2^2, a5®4-26®. 

65 . 

a® +8, a® 4- 5a +6. 

66 . 

a® - 

-27, (a -3)®. 

67 . 

a* — a, (a — 1)*, a® — 1- 

68 . 

a®- 

-3a — 18, a* + 5a4-6. 




69. 9x*y* —36jc^y^^ 24x*y^ —^Sx^y^. 

70. 4:8a^x^(a —a^x^ 64(a®;«:® -a^x^y^ax^ +a*;c*). 

71. 4a^If(x^-l), ead^(x-^l)^, Sa6(x^ -2x-^l). 

72. -\-a^d* f \Sa^b-\-3Qd^b-\-\Sab. 

73. a^ + 5a + 6, rt2-|-9a4-14, — 7a — 18. 

74 . — c^-\-b^ — 2ab, a^ — b"^ — — 2bc. 

75. -{-1 X -\-\2 y + 9;!;+ 20, x^-{-^^‘ 

76. ~ 6ab -{• Sb^ , — 8a^ + l63®, a^— 646^. 

77. 12a2_fl_20, 15 38^+24, aia*— 52a+32. 

78. x^ — y^ — — 3xyz, x^ — — 2 ^ — 2yz. 

79. 21a'*— 8a® — 45a^, 42a®-l-26a* — 36a^. 

Sometimes one of the expressions can be easily resolved 
into factors. Then we find by trial which of these factors is 
common to^ both. 

Example 8. Find the H. C. F. of Sat* —3x—8 

and X* — ?x^ --4x—7. 

5x^ — 3x — 8 = 5x^ — 8x+ 5x—8 

= jc(5x^ — 8)4-(5.a: — 8) 

= (5j«:-8)(^-f 1). 

Obviously, 5x — .8 cannot be a factor of the 2nd expression 
as it begins with Sx and ends with 8. 

Thus x+1 may be a factor, of the 2nd expressicMi. 
Arranging the terms of the 2nd expression so as to take 
out, if possible, x-\-l as a factor, we have the expres- 
sion =.;»:* -I- a: ^ — 3x^ — 3;^® -f- 3.JC^ + 3:r — lx — 1 
• ==x^{x 4- 1) — 3x'^{^x -\-\^-\-3x( X +1) — -1- 1) 
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x-\- \ is the H. C. F. 

Find by factors the H. C. F. of : 

80. — 7a-f 6, a® — 5a* +a-f 10. 

81. 3a*+a — 14, a*-i-2a*— 3a — 10. 

82. a* —4a— 21, a* + 3a* — 3a —9. 

83. a^ — 1, 3aS + 2a^+4a* + 2a2+a. 

84. a*+a— 6, a*4-3a — 10, a^4-<2* — 5a — 2. 

85. a*H-a — 12, a* — 2a — 3, a^ — 4a* — 2a+l5. ^ 

86. 8^* - 1, 10;»r* - 19 a;* + 5 a;+ 1. 

87. X* —y^ —1 — 3xy, —4:xy-{-3y’^-^2x — 3. 

L. C. M. by Factors 

Example 9. Find by factors the L. C. M. of : 

(a*-f2a)*, 2a‘* 4- 3a^ — 2a* and 2a*— 3a* — 14a. 

(a* + 2a)*= { a(a+2) } 2 = a2(a + 2)*, 

2a‘‘ -l-3a* —2a^ =■ a'^{2a^ -^3a — 2') a\a -\-2\2a — 1). 
2a * ^ 3a2 _ 14a = a{2a^ - 3a - 14) = a(a -f- 2)(2a - 7). 
.'. the L. C. M. =a2(a-4- 2)2(2a — l)(2a — 7). 

Find by factors the L. C. M. of ; 


88. 

(a- 

-1)*, (a*— a). 

89. 

a* —4, a* 48 . 

90. 

(a - 

-1)*. a*-l. 

91. 

a* 44a 4 3, a* 4 Sa 46 . 

92. 

a*- 

-ab-^2b^, a*- 

-5a^46^*, 

a^-2ad-3b^. 


93 . 

94 . 

95. 

96. 

97. 

98. 

99. 
100 . 
101. 
102. 


a:* -l-5aA;+4a*, a;* 4 1 lax: 4 28a*, .^*420aAr49la2. 
^^4“ 3 a; 4 2, a;* 4 4a; 4 3, a; *4 5a; 4 6. 
a* -1, a*4l, a*-l. 

a*— 1 , a*-!-!, a‘*4l, a® — 1. , ' 

a'"* — 1, a* 4 1, a* — 1, a® 4 1. 


a*— 4^2^ (a — 2^)2. 

6^2(a— ^)2, 9a3(a— 5)*, 12a^(a— 

18(a 4 24(a — ^)^(a4^)^, 36(a* 

lSb\a~by, 12a*^(a -^)(a* 

12(a — i5)*(a* 4^^), 9(a — b^^(a-\-b), 6(a ^ — b 




J 


. ’ ' - 


fer . - 

■ • # t 



*. ^<5 

9 

t 


1 ■ 



.f ' 




a*^d^^-\-b 



18(a46)*(a— ^). 




W MATRICULATION ALGEBRA 

1 * 4 . — 3^^ + 3a; — 1, —2x^ ^2x 

' x^-2x^-ir2x'^-2x-^\, 

105. -{- 27a^*, 4a!* -{-24^. 36^®^^, 6a* S4a^^*. 

106. 8a3 + 27<J3^ 9>a^~21b^, 16a* + 36^2^2 4-81 <^* 

107. 6a2 —a — 1, 3a2 4-7a4-2, 2a2 4-3a — 2. 

108. 2a2 4-lla-21, 3a24-25a4-28, a* -^Sa^ -Ua^ -5a-35. 

109. x^ —cL^y a;2 —ax-\-a^^ 4-a^. 

110. a; 24 -(^ c)x — bc, AT® 4-(^!' — d)x —ca, -^-ia — b)x — ab 

m» I4~4a4-4a2 — 16a*, l-|-2a — 8a^ — 16a*. 


Simplification of Fractions by Factors 


£xample 10 


Example Hr 


Reduce to the lowest terms 4-3A;y 2^ 

2Ar2 — 7j»:y 4-3y^ 

2a;** 4~ 3A;y ~2y ^ _ 2x“ -\~^xy — xy — 2 y 2 
2a;2 — Ixy 4- 3y2 2 a:2 — ^xy —xy^ 3y * 

' ^ _ 2A:(;r4-2y) — y(:i:4-2y ) 

2x(x—3y)—y(x — 3y) 
_^( x-j-2y)(2x—y) _x-h2y 
(x-^3y)(2x — y) x^ 3y 

Simplify by factors 
x^—1 ^a;*— 4.a;4-4 at* — 9 

a;®4-a;— 6 a;®— 4a;4*3 act* 4- a:® 4-1* 


The expression 

_ (Ar— 1 Xa;®4-a;4-1 )^ (a;~2)® {x-\-3)(x-3) 

(A;+3XAr— 2) (a;— 3Xa; — 1) (a;2 4-a;-1-1Xa;2— a;4-1) 

= 

a:2— a;4-1* 


Reduce to the lowest terms ; 


112 . 


115. 


a;2 4-3a'4- 2 

-^6x-\- S' 

24 * 2 ^: — 


113. 


4(a4-^) 


5(a 


^2)- 


114 . 


X 


15 


a;2 4- 9a; 4 - 20 


116 . 


1 — 7a;4-12a;2 
l-8A;-hl5A:2‘ 


117. 


a ;2 _ I6x — 1 7 
Ar2_22A:4-85’ 

1 _ 9 x - 4 - 14a:* 
l-^^x^-2lx*' 
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118. 


120 . 


6x^ —49x-\-65 
14x^ — 93:*: -f 13* 

x^ — {a—b')x—ab 
x^ + bx'^ -^-ax-^ab 


119. 


Ttabc — Zb'^c 


121 . 


a — bc — b{\ —c) 
2 x^-\-xy—y^ 


122 . 


124 


126. 


128. 


— 

l,2_2bc-r 

-\-2ab-\-b^ —C‘ 


-5^2 + 1 

4a'^ - 

-6a^4-2a^' 

X — 

1 

— 

* 

1 

— 

1 

A'** — 

— • 

1 


123. 


-f* x^y 

x^ —X 


X — y 


125. 


^ —x^—x-{-l 

X^ x"^ X \ 


127 . 


{x^bY 

x^ — 1 




130. 


{x-\- 1 ) 


129 . 


X 

X 


1 


8 


1 


1 2 


5 


Simplify by factors: 


- 1)^ 
(x - ly 


x** — 1 

|.| (x^ — 9(jr4"3) 
(;»r2 + 7;r4-9)2-(2x+5)* 


132. 


ac-\-bc 


X 


a 


b^ 


b^ 


133. 


ab b"^ a 

x{a'^ ~ ab-^b"^) ^ 

(F- b"^ b^ 


a^y 


b^y 


134. 


135 


x^+x- 
x"^ — 4x 


2>x-\-2 ^ x^-j-6x+8 

?K 


136 


137. 


x^ + 2x — 
ax-\-by 

a^x^- 
2 


12 

-12 

- 35 ^ 


x^—4 
x^ 4 - 5 x- 
^-8x-\-12’ 


14 


X 


b^y^ 

1 


a^x^ -\-b^y^ 


X 


a‘*.r^-)-c2^2^2^2_|_^4_j,4* » 

. x^-\-X 


138. 


x^-\-x—2 x^ -{- 4x^ 16 

6 ^“- Sxy-6y^ ^ 5x^- ^^y-e y^^ lZx^-U xy + Sy^ 


U9. 


ix‘ -llxy + 6y^ 6x^ -llxy + Sy^ - 15 x‘ + 19xy +6v^ ' 

^ -ax- 2 a^ x^ + 2ix-5cx-10ic Ar+ 2 c 


X 


x^-i-ax — 5cx — Sac 


X 


X 


140. ^ 


3 


y 


141. 


(x+yy 

x^ 


X 


x2-2axi-2cx- 4ac''x+2b' 

(x^-j-y^) ^ x^ -f-x^y^-^y^* 

2y2 


X‘^-{-xy 

3 


a 


142 . 


x^ — ax-\-bx 

2—^2 . 


X 


x"^ -j- 8xy 2y ^ 

2_A2 


a 


a^- 4 -b^ —c^ 


■ab 

2ac c 

2 ab^b^ 


x^ '\-aX'\-a^ 


X ^-ax—bx—ab x^ +ax+bx+al> 

^-a^~ b^+ 2 ab 

* a^+ 2 ae' 


12 


SECTIONAL REVISION II 

TEST PAPERS 

PAPER I 

1. (i) Stale in words and apply it 

in expanding: (5 a:±4>')*. 

(ii) Simplify (3^*—^)®-!- (a 4- 3^)*. 

2. Find the value of -j-—. when ;c + - = 6. 

X 

3. Prove that (i) the difference between two numbers 
which are formed by the same two digits is exactly divisible 
by 9 ; (ii) the difference of their squares is exactly divisible 

by 99. 

4. Factorise the following: 

(i) (2a -1)2 -(a -2)2; (ii) 

(iii) 24;r2 - 4;c - 48 ; (i v) {x - l){x - 5)(^ - 9) 

4- (x — 3)(^ * 

5. Find the L. C. M. of Qa^ — 7a-\-2^ 3a^ — 

2^2— 7a*4“3. 

^ 3x^-‘Xy—2y^ . x^ -\-2xy —^y^ 

6. Simplify 6y ^- 2;r» + 5Ary-1 2;»- 

PAPER 2 

1. (i) Find the missing term in the perfect squares ; 

(a) 8Lt:2_x26^y+( ), (^) 36;r24-( )+121y*. 

(ii) Find by (a + ^) 2 =g 2 + 2ab-\-b‘^y the value of 
(a) (504)2, (^) (495)2. 

1 1 „ 

2. Find the value of ^2 when ^ — -=8. 

3. (i) A class is required to work out examples 2, 5, 8, 
11, 14, 17, 20, etc. in a set of examples. Find a formula 

which gives these numbers. ^ 

(ii) Write down the quotient of jr® — y® by x ~^y. 
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4. (i) Shew that (4;ir* — 7)^ — (5;i:^ -{-14Ar+ 2)* is divi- 
sible by \ and find the quotient. 

(il) Prove the identity 

{x - 3)+ {2x^ l){x - 5)= 3x-i-2)(x-3) + (jtr^2)(x-i- 1> 

5. Factorise (i) x^ -}-x^ —42x. 

(ii) (a + fi)^-2(a^-d^)-15(a-fi)^. 

6. Find the L. C. M. of 

35a^— 11a — 6 and 40a* — 29a + 3. 


PAPER 3 

1. State {a A- b\a — b ) ~ in words; apply it in find- 
ing the product of (^ — 2(7-|-3r)(^ — 2<7 — 3/’) and the value of 
(328)2 -(323)2. 

2. Find the value of + when jv — — =4. 

X 

3. Prove the identity (« -f 3)2=3(a + 2)2 — 3(w 4 - 1)* -f -;22 

and use it to express the value of (P- in terms of a*, ^ 2 , p 

where a, b, c, d are four consecutive numbers, of which a is 
the least. 

4. Shew that (4:r2-8;r-l)2-(2;r2— 5;r4-7)2 is divisible 

by 2;r2-3^ — 8, and express the quotient as the product of 
two factors. 


S. Simplify the following : 


(i) 


(2a— 9)2— (ij— 6) 

(« - 5 ^ 


(ii) 3(a - 8) V - 9 )2 - (a - 8) 2(a 


9) 


2a 


31a + 120 


6. Find the L. C. M. of -3ab -lOb^, — %ab-\-\Sb^ 

and P + 2ab-3Sb^. 


PAPER 4 

I. (i) State in words the formula ' UlT 

{x + a){x + bXx + f 3 + (a + ^ + c)x ^ + {ab +a^^r);t 

+aAc, and complete the following ; ^ 

(7>+2X ~3XP+ ) );>*+( )p -24. 

(ii) Write down the product of (j*r+3), (:»:— 4), (a:+5). 
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2. Find the value of ^^+-—5 when i=4. 

X 

3. If a-\-d-\~c—0, shew that 

(i) 4- 4- 4'<*) = — 

and (ii) a^ + d^+c^ = 3adc. 

4. If a = l, ^ = 2, f = 3, find the value of 

« 1" ■ (ii) 

(iii) (6cy + {cay + {ad)c . 

5. Factorise (i) 16^® -1, (ii) 27a^d^ -8a^b- 

(iii) 4(2a+3dy-9{a-6y, 

(iv) {2x^ —5x-\-3X2x^ —5x-\-^) — 2. 

3x^—6xy ^^—6xy — 13xy 3y^ 

^rnP ^ y 22 j /2 ■ 6xy—9y^ ' ^^ — 9xy-\-2y^ 


and 


PAPER 5 

I. State in words {a±by =a^ ±3a^b-^3ad^ ±b^ 

= + 3ab{a;^b), 

fill in the blanks in the following 
(Sm- y=( )-3( X )4-3(5»*)( )-(2«) 


2. Find the value of ; 

(i) a^-hb^ if a-l-b=ll and 

(ii) a^—b^ ifa-b=3 and ^ 


I 


30, 


40, 


(iii) — 36w^ + 54wz — so when w=3 

(i) Shew that x^-i-y^ is less than (x-f-yy 


terms 


1 


u 


11 
V k 


4 . Factorise (i) 

(ii) 


{x — 3X-^ "P l)^ 4“(-^ 

x^-\-x^ 

2 


1)4 -2(^-1) 


30;c2 


(iii) x^ —xz-\-yz — y 


5. (i) Make n the subject of the formula I 


E 


R 


n 


(ii) Find the co-efficient of x^ in the expansion r 

(6;»r3 - 5;i:2 _ 4;^+ 2X3;r3 -I- 2;r2 + 5 jc - 1). 
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m 


6. (i) Find the value of a® when a-^-b+c^XS 


and ab-\- ac-\- bc=SS. 


(ii) Simplify 


X 


—xy 


X 


y 


x"^ A- ^y A' y'^ 

PAPER 6 


h State in words (a-<-b)(a^ ^abAb^) = a^ + b^ ; apply it 
writing down the product of 

(3-p4a)(9 — 1 2a 16^2) and simplify 

A SXP^ - 5/5.2 A 25) - (/^2 ^ A 2p’^ 4-4).- 


2. Find the value oi x^ 


1 


X 


when X 


X 


A 


3. Factorise (i) (2xAy)^A-^yi2xAy)A^y^i 

(ii) x^^xA^) — x(^x A "P ^)» 

4. (i) Find /fe when (:r — a)(jt— 3a)(ji:4-i2)(;t:4-3a)4-ife is a 
perfect square. 

(ii) Substitute (m — l) for a in the expression 2a ^ — 3a^ 
4- 4a — 5 and arrange the result in descending powers of 

5. Find the H. C. F. of : 

(i) 15a2 -60^2^ 3^2 _ 18^2^ 6a2 4-2a<5 -20^52. 

(ii) 16a — 15(14-<^)(1 —<^), (3a4-l)2 — 4(a — 2)2, 5a^^3a^ 

— 10a 4“^ 
^■~5x 


*) 


6 . Simplify 


X 


.2 


13a: 4- 40 


X 


5a:-!- 4 


X 


or 


4a: 


X 


0:2 -2a: -48 ^2^5^_p 


PAPER 7 


1. State in words(a-l-/J-j-c)2 = a2_j.^2_j_^2^2a<54-2af4-2/5<:> 
apply itinexpanding(3a:-2y4-4^)2,and simplify ( 2;> — <7 -{- r)3 

— (^4-2.7 — r )2 — ( 2 r 4 -< 7 — / 5 ') 2 . 

2. Find the value of a2 4- ^2 4.^2 when a4-^4-^r=12 and 

a b 4 * -}- be = 47. 

3. (i) Find the number which is half-way between a — 5 

and b—a. 

(ii) Given any three consecutive nunjjaers ; prove 
that the difference of the squares of the greatest and the 
least is equal to four times the other number 
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4 . Factorise (i) 81 a*+ 64 d*, (ii) 35 (jr-y) 2 - 4 l(x-y)-f.l 2 . 

(iii) - 6 x- 9 y, 

(iv) ( 2 ;ir-|-l)( 2 ;tr+ 3 )( 2 ;«: 4 - 5 X 2 ;r+ 7 )H- 16 . 

5 . Find the L. C. M. of 12 a* 4 - 8 a — 15 , Ga^-f 7 a — 3 and 
18 a* — 2 la + 5 . 

6 . Find the value of x which will make the expression 

+ 11 a:* + 7 :*: — 1789 exactly divisible by a:* 4 - 7 ;i:— 1 . 


PAPER 8 


1. State in words (a-f ^+r)(a*+^*-|-c* — ad— or — 6r) 
= a^ -\~c^ —3adc ; apply it in finding the product of 
(2m — n— 3X4w® -}-«*-(- 2mn -f- 6m — 3« + 9). 

2. Use the identity a * — — (a d)(a — d) to find the 
difference between the squares of 587047 and 312953. 

3. Resolve into factors : 

(i) 5l2(a:-^)3_8(;r-^)3, 

(ii) l-|-2.ir-|-^(^-j-2)-|-(;r4* 1) 2), 

(iii) 4a* + 12ad H- 9d* — 8a — 12d, 

(iv) (a* - lX^r + 2)+(a* + 2a)(a-f 1). 

4. Shew by means of a formula that 

(ax dy + C2y + (cx — dy + azy is divisible by (a+cy^x-hz).. 


5. 

6. 


Find the value of 27 x 51 - 1 - 27 x 49 + 73 x 51 + 73 x 49 . 


PAPER 9 



Simplify by factors 


•254 X - 254- -16 X -16 

•094 


(ii) Write by inspection the continued product of 
(x — a), (.^* + a*), (x* 

2 . If 2 s = a + d + c, prove that 

(^— a)^ + (^— d)^+(5 — f)® — 3(s — ays — dy s — c) 

= ^(a^ -]-d^ +c^ — 3 a 6 c). ^ 


3. Divide the product of "“21 and 3m^~^20m—7 


by 


4. Find the H. C. F. of — 7;»?-{-10 and — 



■^20x-\- 2S. 


S. Factorise (i) (ii) —a—1. 

(iii) -t-af* 4-1. 



6. Simplify 


PAPER 10 


*71 X *71 x*71 — *29 X *29 x *29 
*71 X *714- *71 X *29 4- *29 x *29* 


1. Simplify 


2. Factorise (i) — 


(ii) x^ —10x^-h31x—30. 


3. Find the H. C. F. of — (« — and x^ — (a-hc)x 


x^-^x^^l (x-1)^ ^ x^±8x^^9x 

1 ^ I 'V^ -l' ► ■■ ~~m 


4. Simplify 


x^—1, x^—1 " j«r+l 


5. Write down the continued product of 

{x-y), {x-)ry), {x^ - xy ■{- y^) , (x^ -\-xy -\-y^), and 

(X^ 

6. li x = a^ —dCf y = d^ — ca, —ad, prove that 

+ y^ -t 2^ — 3xy2 = (a^ -^-d^ -\-c^ —3adc)^, 




CHAPTER VII 

H. C. F. BY DIVISION 

The H. C. F. of — y® and is obviously x — y. If 

we multiply the first expression by or (a®— d’) and the 
second oy or the H. C. F. of the new expressions 

is (x—y) OT (a—dXx-^y) and is thus altered, 

, This alteration is due to the fact that the multipliers 
contain a common factor. 

If we multiply the first expression by or and 

the second by or the H. C. F. of the new 

expressions is the same as that of the original. 

If the original expressions be (a^ — b^){x^ — y^) and 

— y®, the H. C. F. is x — y, and if the second expression be 
multiplied by (a—b) or a® — 5 ®, the H. C. F. is altered. This 
alteration is due to the fact that the multiplier is either 
contained in the first expression as a factor or contains a 
factor which is also a factor of the first expression. 

This can be briefly expressed as follows : 

The H. C. F. of two expressions A and B is the same as 
the H. C. F. of mA and nB provided that m does not contain 
a factor which is contained in B or n. and n does not contain 
a factor which is contained in A or m. 

Again, if the original expressions be p‘^(x^—y^) and 
^2(^2 _y2) jf jjje first expression be divided by and 

the second by ^®, the H. C. F. remains unaltered, because p"^ 
and ^® do not contain a common factor. If the original ex- 
pressions be P^{x^ —y^') and p®(.r®— y®) and if the first be 
divided by p^ and the second by p^^ the H. C. F. is altered, 
for ^^>and p^ do contain ^® as the common factor. 


H. C. F. BY DIVISION 


m 


li A and B stand for two expressions whose factors are 
and respectively, (where « and d are prime to one 
another), then obviously or the H.C.F. of 

two expressions is contained in their sum as well as difference. 

Again, since mA^nB=ff (fnci;^nd')y the H. C. F. of two 
expressions is contained in the sum and difference of their 
muluples, provided that the multiplying factors (m and n) 
satisfy the conditions laid down above. 

Example 1. Find the H.C.F. of —2 and a^-\r2a^—3. 

The process adopted in finding out H. C. F. is similar 
to one used in finding out the G. C. M. of large numbers in 
arithmetic. 


a^ + a^ — 2 ^ 
—a 

a3 + 2a2-3 

a^-{- —2 

' 

1 

CL^ “1“ €L — 2 

a^ — 1 

a 

, -1 

1 

<3 


a — 1 

a — 1 

1 

o 

a — 1 




the H. C. F. — a—l. 

Steps in the process. Divide a^-^2a^ — 3hya^+a^—2f 
the remainder = —1. This remainder contains the required 
H. C. F. 

Divide -fa ^ — 2 by — l,the remainder in this case is 

a—1. This remainder contains the required H. C. F. 

Divide a^—1 by a — 1. Since in this case there is no 
remainder, a — 1 is the H. C. F. 

Example 2. Find the H. C. F. of a® — a^ — la^ — 3a — 2 and 

—a* — a^ --3a^. 

The second expression=a*(2a^ — a''*— a — 3). 

Since is a factor of the second expression but not of the 

first, therefore it may be neglected. The second expression 
thus left = 2a3-a2-a-3. 



MATRICULATION A LG ERR A 



Za^ 


Now the ficst expression, as it is, cannot be divided by 


a 


a 


unless 


factor of the second expression. 
Thus we have 


which is not a 


2 

19 


2a ^ — — a — 3 

2^3 -f 18^2 + 18^2 + 16 



a 


+ ^ ”1“ 1 


f 



the H. C. F, = 1, 


8 


Note. The method illustr&ted above can be used with special 
advantage, where the expressions cannot be easily factorised. In 
this method it is necessary to arrange the terms in the expressions 
according to ascending or descending powers of a certain letter, 

EXERCISE 46. 


1. 

2 . 

3. 

. 4. 6^2 - 

5. 2a^ - 

6 . 3a^ ~6a — 8, 

7. 24a^-72fl3 + 54a2, 

8 . 2a^ 5a^ a — 2 f 

9. + 4a^6- 8ad^ + 24d ^ , 

10. a® — 4^2 -f- 2a-}- 3, 

11. a^-f-a2_6, 

12. a«-9a2-30a-25, 

11 2a^-6a2^.3a2-3a-hl, 


a2-}-7a2+ I6a4*16. 

«2-|.8a2 + 19a-l-12. 
a3~9a2 + 23a-12. 

Sa® -f 2a2 -j- 5a — 2. 

2a ^ -}- 9a2 4- 16a -}- 2 1 . 

36a2 -f. 27a2 — 16a -}- 16. 

16a5 — 48a* + 36a3. 

2a2 — 5a2_4a-f 3. 

—a*d-\-Sa^d^ — 8ad^, 
2a^-9a^ + 12a^-7, 

— 3a2 -I- 2. 
a* — 7a* -J- 5a. 

a’ — 3a® -f- a® - 4a* -f 12a - 4. 


Find by the method of division the H. C. P. of : 
a* -f- 6a* 4“ 1 3a 12, . 
a* 4" 7a * 4- 1 7a -}- 1 5, 

tf* — 10a* 4- 26a — 8, 

5a* 4-4a — 1, 

7a* —8a— 35, 
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14 . 2a* +9a^+l^a^3, 3a*-^15a^ + 5a^ -{-10a-{- 2. 

15. 12«^— 30tz3 + I56a — 210, — 25«^-}-145« — 75.'. 

Ta find the H. C. F. of more than two expressions by 

this method, first we find the H. C. F. of two of the expres- 
sions, and then find the H.C.F. of this H. C. F. and the third 
expression 5 and so on. The last H.C.F. is the one reQuired. 

Find by the method of division the H. C. F. of : 

16 . x^^-x'^-lx-\-2, 2x^-x^-’Jx-\-2. 

17. x'^ — x"^ —1 X ^3 , x^ — Sx^ 4-9^:— 9, x'^ — 4x^ + ^x ~3. 

18 . 2x^ — lx'^^lx — 2,4x'^—\3x'^-\-llx — 2,x^ — 3x'^-\~Qx—4, 

19 . x^ -\-^x'^y-\-9xy'^ -\-4y^ ,x^ -^-^x^y -^23x'^y'^ -\-3Qxy^ 

2 <x\^ x"^ -\-3x'^y-\-2\x‘^y'^ ■\-22xy^ -{Sy^. 

20. 3x^ + 23x'^y + 52xy‘^ - 4:8y ^ , 3.^;^ -i- 4x^y — 28;r>'2 + 16j' » 

and 3x^ -\-10x^ y —4:4xy^ -\-24y^. 

In certain cases the questions on H. C. F. can be done 
more easily by the alternate destruction of the highest and the 
lowest terms, as illustrated in the next example : 


Example 3. Find the H. C. F. of x^ — ;i:^ 4-8 and x^ — a:* 4-4 


Let 

A=x^ 

-x^^-8 


and 

B^x^ 

—^■2-1-4. 


Then 

A--B. 

= [Divide,jby- 

^ A 

rl and call the 

•result 

or 

C 

"►a;*— 4. 


Again, 

ZB-A 

=Ar5-f.;r^— 2 a: 2, [Divide by 

x^ and '^call the 

result Z>.] 

or 

D-. 

=x^ -{-x — 2. 

Now the H. C. 

F. of A and B is the same as 

that of C and D. 


D-C= 

x^ -{-x-\~2. 

[Call it E.] 


C-2D. 

= —x^ — x^ — 2x, [Divide by 

—X and call the 

result /\] 

« 

or 

F. 

=x^ -\-x-\-2. 


Now the H. C. F. of E and F is the same as that of 
C and D or that of A and B, but E and F are identical, 
therefore x'^Ax-\-2 is the required H. C. F, 
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ovTote. This method is of universal application and especially useful 
wnen the co-efficients of the given expressions are cross*wise equal 
or related as multiples and sub-multiples . 

Find by the method of alternate destruction of the 
highest and the lowest terms, the H. C. F. of : 


21. 2x^ -2x^2 and 2x^ -Zx^^ Ar2x -Z. 

22. A'* — 3 AT 4- 20 and — 3;*:^ -f 64. 

23. x^^r x"^ — 5x^ — Zx-i- 2 and x"^ — 3x^ -f- 3;r — 2. 

24. — 11:1:2 — 9 and 4^:® 4- -1-81. 

25. 2^ — 5a: 2 4-3 and 3:r^ — 5:i: ^ 4- 2 . 

26. — 54 and 4- ll:f 4-12, 

^27. 6^® — 114 :^ 4 - 5 : 1 :— 3 and — 9:r2 4-5jr— 2. 


Example 4. 


Reduce to the lowest terms 


x^ -^x^-^x —3 
x^ -^Zx^-^-Sx—S' 


The H. C. F. of the numerator and the denominator when 
found by the division method or by the method of alternate 
destruction o£ the highest and the lowest terms is equal to 
x^ 4" 2x 4” 3. 


# 

9 • 


4 


the expression 


(x^ ^x^+x—3)-h(x^-i- 2x-f- 3) 
(x^-j-3x^-i~5x~3)-r-(x^-l-2x+ 3) 


x — 1 
:r 4 -l ^ 


Reduce to the lowest terms ; 


f 

28. 

2:t:2-13:»:4-18 

29. 


— 3x -\-2 

2x^ 

— Wx'^-\-Zx-Y21 

x^ 

4-3:i:2 —4' 

30. 

x'^ — 

- 13:*: -h 12 

31. 

4x 

^ — 8 : 1 : 24 - 5jir_ 3 

x^ 

4 -:»: — 2 

12:»:2_j_4^2_l_^_^5- 

32. 

X*- 

^x'^ -j- 4:^2 _ <\x 4 - 3 

33. 


:r4- 13 : 1 : 24 - 36 


2x^ — 2:^2 — 2x — 3 

X^ 

— x-^ — 7x^ -^-x -^6 

34 . 

Zx"^- 

— 14:»:2 _gx+ 2 




2x^- 

_9:»:»-14:t:+3' 




35. 

— 

2:^2 — 25:^2 4-26:c4- 120 



x"^ — 

4:r 2 - 19:»:2 ^ 40^ ^ 120 ■ 





CHAPTER VIII 


L. C M. by H. C. F. 


Let A and B stand for two expressions whose H. C. F. 

is H. Divide A and B hy H and let a and d be their respec- 
tive quotients. 

Then A=a. H ) 

B=b. H. j 

“*y . 

Since « and ^ have no common factor, the.L. C. M. of 
A and B is obviously 


— a. H, b. 


Let L stand for the L. C. M. of A and B, 
then L — a.H.b, 






(bM) 





From (i), (ii) and Ciii) we establish three important 
rules : 


(i) To find the L. C. M, of two expressions^ we have to 

divide ecxh by their H C, F. and multiply the product of the 
quotients thus got by theH. C. F, 

(ii) The product of the L. C. M, and the H, C F, of two 
expressions is equal to the product of the expressions » 

i 

(iii) To find the L. C. M. of two expressions we have to 

divide one of them by their H. C. F. and multiply the quotient 
by the other. 
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Example 1, Find the L. C. M. of a:® — 9A:*+26;tf-24 and 
x^-6x^-^llx-6. 

^ First we find the H. C. F, of these expressions. ^ 

1 


-3 

the H.C.F.=a; 2— 5^4-6 and when the second expres* 
sion is divided by the H. C. F., the quotient = a? -*1. 

. the L. C. M,=(a; — 1)(a?® — 9Ar®+26A; — 24). 


X 


a;*-6a;*4-11a;-6 
a;* — 5a;* 4- 6a: 

a:* — 9a;* 4- 26a:— 24n 

a;* — 6 a;* 4- 11a;— 6 

— “H 5x — S 

— a;* 4- 5a;— 6 

-3A;*4-r5A;-18 

, _ a;*— 5a; 4-6 1 


1 


Example 2. The H. C. F. of two expressions is and 
their L. C. M. is — lOx^-i-llx-i-70, One of the expres* 
sions is a?^ — 5a: — 14. Find the other. 

V (x-7) (x^ - 10a;* -f- 11a;+70)== (a;* - 5a; 14) (2nd expres* 
sion). 


.*. the 2nd expression 


7)(a:* -10a:* +11^+70) 
AT* — 5a; — 14 

_ (^- 7)(-^® - 10 a;* + 11a; + 70) 

(a; - 7)(a; - j- 2) 

_ a;*- 10a;* -f- 11a; 4- 70 

a;+2 

= a;* — 12a; 4-35. 


i 


EXERCISE 47. 

Find the H.C.F. and L.C.M. of the following expressions : 

1. a:* — 5a;* +9a; — 9, a;* 4- a;* —3a; 4-9. 

2. a;*— 2a;* — 13a; — 10, a;* — a;* — 10a; — 8. 

3. 4a:* — 10a;* — J8a;4-45, 6a;*4-8a;* — 27a;— 36. 

4. 2a;^4-a;* — 9a’*4-8a;— 2, 2a;* — 7a;* 4- Ha;* — 8a; 4- 2. 

5. a;* 4^ a;* — 9a;* — 3a; 4- 18, a;* 4- Sat* — 49a; 4- 42 . 

6 . Sat* — 6a;* — 8a'*4-9a; — 6, 16a;* — 12a;* 4- 20a;* — 9a; 4 - 6 . 

7. aT^ — 2a;* 4- 5 a;* — 4a; 4- 3, 2a;*— a;* 4- 6a;* 4- 2a; 4- 3. 

8. J 5a;* — 31aA;* 4- 5a*A:4- 2a*, 6 a;*^— 25aA;* -j- 26a®A;* —a*. 


i 


L. C, M. BY H. C. F. 
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9. The H, C. F. of two expressions is S;*:® — 2 a;— 1, their 

L. C. M. is 30^;“* 13a:^ — 11a;® — 7a:— 1, and one expression 
is IOat® 4- at® — 4a;— 1 ; find the other. , 

10. The H. C. F. of two expressions is a;®-{- 1, their 
L. C. M. is (at® - f-l)(3A;—l)(4;r—l), and one expression is 
Sat^ — a; ® + 3a;— 1 ; find the other. 

11. The H. C. F. of two expressions is J 4 -a;^— a:^, their 
L. C. M. is (1 -i-a;X 1— A:®)(l4*.y®*a5?^*)» and one^ expression is 
1 +a;4-a;®— a;®; find the other. 

12. The H. C. F. of two expressions is a;®— 2 at - j- 4, their 
L. C. M. is a;®-2a;5 4-7a:«-6a;®-6a:®+36a;-72, and one 
expression is a;^ — 2a;® + a;® + 6a;— 12; find the other. 

To find the L. C. M. of more than two expressions, first 
we find the L. C. M. of two expressions, then the L. C. M . 
of that L. C. M. and the third expression, and so on. The 
last L. C. M. is the one required. 

Find the L. C. M. of the following : 

■ » 

13. a:®4- a; 4-2, a;® + 3a: 4-4 and a;® 4- a;® + 4. 

* 14 . a:®4*a;®4-a;®4-1, a;*-a;®4-a;— 1 and at® 4- 2Ar^— a:- 2. 

A:S-i-A;*-4A;®4-2Ar®4-6A;-9, a;^ -a;® 4- 6a; - 9 and 

-f- 2 a;® - 5a;® - 60: h- 9. 


t 


CHAPTER IX 


FRACTIONS 


I. To reduce fractions to equivalent fractions with a 
common denominator. 


Example I. Reduce 


2x 






b\a’-x') * c^a^—x^) 


rr to 


equivalent fractions with the lowest common denominator. 

The L. C. M. of the denominators = ^ 

and the q^tients obtained on dividing it by the denomina- 


tors are b^c^(a — x)^ a^t:^(a+ x) and a^b^ respectively. 
Hence we have 

2x b‘^c\a^x')2x __ 2b'^ x{a ^ x') 

a\a-\-x^ ~'a^b’^c^{a-\-x\a—x')~a^b^c'^{a’\-x^a^x) ’ 

2y a^c^{a-^x')2y _ c^y{a x) 

d^{a — x) a^b’^c^{a-\r x\a ^xy~~ a^b^c\a '\-x)(a — x) * 

c\ei^ — ^ 2 ) a^b^c^{a-i-x\<i^x'} , iiL^b^c^(ja’\-x){a-~xy 


EXERCISE 40. 

Reduce the following to the equivalent fractions with the 

lowest common denominator: 

13^3 4 

*’ x-\-l* 4;tr+4* x^-l‘ ;,r2-2;r-3* x^Sx^Q 

a b ab b"^ 

a2-^2’ 

1 1 flg 

x^-^-ax+a^' x^ -\-ax-\-a^' x^-\-a'^x'^^a^' 
a a-\-b ab 




1 


FRACTlOhJS 


1 


— {a A b')x A x"^ — (a dc 



S7 


1 


{b “j“ ^x ~{- bc'^ 


7. 


1 


1 


1 


8 . 


{a-b) 


a 


{b-c) 

b 


a 


2 ’ 


{c — af- —b^ 


b{a—b — cy a(a — b-\-^y -{-b 


2ab' 


* 

Example 2. Reduce to the lowest common denominator 


a 


X 


a 


ax 


1 


x-a a—x x^—d^. a- — x^. 

Here we have to arrange the denominators in the sante^ 


order.. 
Thus 


X 


Ixx 


X 


a—x 

ax 


{a—x^ 

— Ixax 


x—a 


and — 

a^—x"^ — x^—a^ 

The L. C. M. of the denominators when arranged as above 
=x^—a^ and the quotients obtained by dividing it by the 
denominators are x-\-d>^ 1. and 1 respectively. 


Hence we have 


a _a(a;+a) 


X — a X 


a 


X 


x(x 4- a) 


a~x x—a 


X 


a 


a 


X 


a 


stands as it is, 


ax 


ax 


a 


X 


X 


a 


Reduce to the lowest common denominator : 

a-\-b a — b 


9 . 


2 


3 


4 


a 


b’ b 


a 


a “1“ b 


10. 


2ab 


a 


0 aAb* b^—a^ 


11 . 


^a — b ^a-\-b 4^(1— 8a®) 

1 — 4a^’ 1 +4a^’ 16a®^® — 1 


12 . 


3 


4 


5 


X 


5a: +6’ 


X 


4ar-f3’ 3x—2—.x^ 


13 



MATRICVLATIOISI ALGEBRA 


2. Addition and Subtraction of Fractions 


Example l. Find the value of 


Since 


y 


yx(— 1) 


X 


— + ^ 


y y 
y 


X 


y^x (y— — 3) x—y 


X y 

we have — ^ 


X 




y 


x—y y—x x—y x^y 

x~y 


x—y 


x—y 


1 


Example 2. Find the value of 


X 


y 


The L. C 


x—y x+y 


X 


y 


x—y x^y 


he denominators = x 
^(■^-hy)_y(x-y) 

a 


y 


2 


x-’—y*' x^—y 

x(x+y)—y{x — y) 


X 

x’^Ay’^ 


y 


x^ — y 


Example 3« Simplify 


1 


1 


2 


X 


5x-l-6 


X 


6x-l-^ X 


7x+l 


Factorising’ the denominators, we have 
the expression — 


2 


(x- 2Xx - 3) (x- 2\x - 4) 


(a: -3X^-4; 

-4' 


The L. C. M. of the denominators is (;r — — 3 X-^ 

_(A:-4)-(;r-3)-2(^-2) 


The given expression 


(X -zyi,x --Six - i) 
X — 4 — X "j- 3 — ^x “4* 4 


(^-2X^-3)(^-4) 
— 2^4-3 


(jit ~ 2X^ - 3X^ - 4) 


EXERCISE 49. 


% 

Find the value of : 


\ 


2 ^ 3 


a. 


x — 2 ' xA"^ 
x-i-^ x—a 


2 . 


4.5 
x — 3 jr-{-4 




4xy 

ix.-^YY 


x—a x-\-<^ 





FRACTIONS 


■ ^ 





x—\ x—2 


7 . 


f 


10 . 


12 . 


13 . 


X-hl 

1 

x+2' 

+ 1 

a^4-ab 

b^4-ab' 

1 

_ (^^ — 3y) 

2x4- 3y 

Sx^4-27y 

1 

^ -L 

1 , 

X 

& 

1 

1 

1 

_ 2 

a’^.-b^ 

(«+*)* ( 

1 

4- 


6 . 





X 


1 ~x 


S. 


X 


y 


X 


y 


X 



3 




ii. 


Cl d ^ 

a — b a-\-b 


+ 



a 


b) 


X 


14 . 


Sx-\-6 x^ — 9x+20' 

1 1 


IS. 


10 . 




2 


^- 8 x +15 

2 


17 . 


is. 


19 . 


5x-}-6 X 

1 

x^-h7x-i-12 x^-^9x-}-20 x^-{-8x-{- 

L. + I 2 

x^f3x-i-2 x^+4x+3 J^+5x+6’ 

T 3 .y — 4 , ,^-{-5 


2 


«*-|- 5 « 4 ?rf 4 a?'- ;c?+lla^+ 28 a 2 * x^-t- 20 ax-h 91 a^ 

Example 4: Simplify 5a 4-2 . 4— 



, ly /%4 • • t_ ^ ^ 2 ^ ” 1 “ 2 

the exp°SOT “"“®'^ators^f these fractions, we have 

_(2a- 



l)Cg+l) _j /3a4-2)(a + l) (2-aV2-l-fl^ 


Simplify ; 



3a 4- 2 


a 


*5r2 

-1 , x^ 

— :: *r* — 

-7,r+i2 

i^^4- 5x 4 

X- 

-1^ 

x^4 ^ 

x-h3- 

21 . 

-2Lr-3 

. 5;c2+5jt.- 

30 _j^ Xx^ 

or® - 

-4;r-f3 

x^4-2x~ 

-3^x^. 


2 


2x4-1 


m 
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22 . 

23. 

24. 


~ (2^- 3r)* 4^2 - (3f- «)* 9c2 (a - 2^)^ 

(3c + «)* - (a+ 2^)2 — 9<^ "^(2/^ + 3c) 2 - 2 • 

0.^ — 1 .a^ — 5a-i-6 1 

(a-^1')^ a^~-4a-i-4 a-f-l' 


Sxample 5. Find the value of ~ — ziill 

;c-|-l ;c — 1 

Since it is not so easy to factorise the numerators, we 
actually divide each numerator by the corresponding 
denominator, 


The expression = (^2 — 3)— 1) 

=x^—x~f-3—x^ — jc + l 

= -2a:+4 = 2(2-^). 

■jc !?• .1 i-u 1 . 4-3 :c^ — 4 , Jtr^ + 1 

25. Find the value of H- — — 

x-h2 x-hl 


+ 


26. Find the value of 


3x^ -4x^ 


2x^ -i-6x“ -t X -i-3 

x^3 

6 3:r^— 4jt'-+4;c 


-3 


X 


z — 


Example 6, Simplify 


1 


a 


1 a 


1 

1 


1 


x^ + 1 
1 


2 a^-hl a^+2 


Combining fractions having almost similar denominators* 


expression 
1 1 


1 


a* 4-1 


hi 


1 


1 


1 


^2-2 a^4-2 


2 ) 


a 


4 


a 




1 a*~-4 


2 (a*- 4 )-h 4 (a^-l) 

(a*»-l)(a*-4) 

6(a* - 2) 

(a* - iXa* - 4)* 


FRACTIONS 


101 


Example 7. Simplify 


1 1 


6 


a-|-3 a — 3 9 — a 


Since the first two fractions have almost similar deno- 
minators, we combine them together and change the signs 

□ 

of the third. 


the expression 




6 


a -f- 3 


a 


3 


a 


3 3 


a 

6 


9 


a 


9 


a 


9 


2a 


6 


a 


9 


a 


9 


2{a - 3) 


2 


a 


2 


9 <24-3 


1 


a 


a 


a 


8 


1 


[.xample 8. Simplify - 

a—\ a* — 1 a 

In exercises of this type, it is useful to combine the first 
fraction with the second, the result so obtained with the 
third, and so on. 

4 


The expression 


-i ^ - 

a 

\ 

\a-l 

a^~ 

1/ a^-1 


-a 

a* 

a^ — 1 

a*--l a® — 1 

1 



1 

a*- 

1 <2®-! 


I 

a 


\a--l 

a* - 

-1' a«-l 

(o" + l) 

-a2 



1 


1 

a* 


a^-l 

a® — 

1 



. 1 


a 


a 


8 


I 


c; 

iJl 


mplify : 


a 


8 


1 


a 


8 


1 


1 


1 


a 




1 


1 


1 a + 1 a — 2 a-f.2 


27 . 
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28 . 


1 


2 + 1 


2 


29 


O' — 6 2.(i'^rb o-^b 2a — b 

" +4-.+-^..+ 3 


a 


3b a-\-b a^3b a — b 


30 


a 


' + ' 


1 


1 


1 ' a 


3 ^^24-l fl2_|_3 


31. 


2 


Sa 


33 


1+^ 1 
a '^‘b 


a a 


2ab 


-1 


32 


3 


X 3-\- X 1 — ISat 


I-Sat l-f3A: 9 a:2-1 


a 


b 


b^ 


34. 




a 

2 


1 — a \~\-a 


b‘ 

+ 


4 


1 -{-a 


35 


1 


1 


a — 1 a-j-l. 


+ 


a-2 


a-f-2 


a 


rt-M a^-i-a + l 


30 


1 


+ 


3b 


37 


a-\-b ab 


1 


a 


-h 


4b 


a 


a 


b^ 


38 


x-j-a X 

1 


a 


-2 


a 


+ 


X 


a 


x^ 4-a 
2 


+ 


2Ar 


a 


a 


x'^-j-a* 

4 


a 


1 


a 


1 a 


1 a 


8 


39 


1 


H" 


x—a AT^-f-a 


2Ar , 4Ar2 
r+ 


-1 

3x 


Ar^4-«^ a;® — a* 


[//inf. Add and subtract 


1 





40 


a 


b 


+ 


a4-b 


+ 


2b^ 


a^-ab-f-b^ a^-i-ob+b^ a* -j- b^ 4- 


41 


1 


2ab 


.+ 


4a^b^ 


a 


2 — ab-\‘b^ a^ — a^b^4~b^ a^ — a*b^-\~b^ 


Sa’^b'^ 


^ 4- b^ 4- b^ ^ 


42 


1 


a:4- 3 '^x 


^+1 


3Ar+9 


43 


1 


+ 


1 


+ 


2x^ 

a:® +27 
1 


+ 


1 


(n — T)n w(72+l) (??+l)(w + 2) +2X^+3) 


• r 


FJiACTIONS 


f 






1 


3 




3 


Example 9. Simplify ^^2 ' x +3 

Combining the first and the fourth ten 
and the third, we have the expression 


1 


X 


4 





1 


1 


x-\-l 



1 


1 


3. 


x^3 
x-{- 3 —x —2 


(;r-l-l)(;r-i-4) (;r-i-2)(x:-i-3) 


3 


3 


{x-\- l)(;r +4) {x -f 2 ){x 4- 3) 


3 


1 


1 


3 


(jr -|“ l-X-^ 4) (x 4" 2)(^ -f" 3^ 

(x-{-2 )(x 4 - 3) - (:r 4 - 4-4) 

{x^-'l Xx-]r2){x i- 3X-»^4-4) 

2 


3(;r^ 4 - 5^ 4 - 6 — — 5;«r — 4) 

(^x -j- IX*^ 4" ^X-^ ~1" ^X-^ 4“ 4) 

6 


{x 4” IX'^ 4" 2)(-^ 4" 3X-^ + 4) 


Simplify : 


4 i. 


1 




1 


x -\-2 x-h 3 :r4-4 ;r4"5 


45. 


1 


3 


1 


-+?- 
:r 4-4 x -\-2 X x ~2 




46. 


1 


1 


^ 4 - ^ 


.3:4-1 ;r4-3 ;c4-5 .3:4-7 


47. 


1 


1 


4 - 


1 


1 


x-^'U x-\-d x—a x—b 


48. 


a 




1 


4 - 


1 


1 


or -\- 2 b'^ a 


3b^ a*4-3^* 


3. Complex and Continued Fractions. The process lot 
I the simplification of complex fractions in Algebra is similar 
to the one in Arithmetic, In Algebra, however, the process 
is generally shortened by the application of factors. A few 
examples given further illustrate the method of simplification. 

7 
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* ** 


Example 1. Simplify 



b* 


a 


a^A-b^ — 2ab 


rhe fraction 


ab 


a 


b^ 


{a-bY ^ a^b^ 


ab 


a 


b^ 


- 


a^b 


ab(a — b') 
aA-b 






ample 2. Simplify 


a-\-b __a — b 
a — b a-\-b 

^ "1“^ . 

+ — 


d^f^b a — b “I” 
a — b a-\-b 

(t -{“ b . (z 

+ 


-b 

(a 


d-T 

6y 


b 


^ab 


a 


b^ 


a 


b^ 


b_(a-f-b)^ A(a — b) 


a—b aA-b 


2(a 


2 t 


b^) 


a 


b^ 


a 


b^ 


Hence the given fraction 


a 


^ab . 2(a2 + ^2) 

-b^ 


A2 


Aab 


X 




a 


b^ 2(a^-{-b^) 


2ab 


flrZ _l_^2‘ 


Simplify : 


EXERCISE 50. 


1 


1 . 


1 

1 "^X 


2 . 


1 


1 A~x 


\A-x 2x 


3. 


\-.x 1 +^ 

1 — 2x 

r+ltr‘^1^ 


4. 


X — 

1 

4- 

X^ 1 

X 


1 

X — 

i 

X "1" 1 

X 


•*■ + 1 

X — 

i 

X 

X 


JT — 1 




xA-1 


X 




... s ' * 







$ 


x-^y _ x^ -hy^ 

-y y* 



7. 


9. 


II. 


12 . 


14. 


16 . 


17 


18 


6 . 


x~\~li “1“ 3 


X 


- 4" - 

x-{-y X 
1 


y 


y 
+ ' 


1 


x^—xy-\-y^ x^+xy-{-y^ 


x-\-y .x 


y 


. 8 . 


\x—af 


x—y x-\-y 
2 

-X^ 



x^—y^ x^-\-y^ 


x-^rd 

x~~a 


10 


x—y 


+ 


x-^y 


X 


x+y _ x—y 
x—y jp+y 


1 + 


x—y 

x-\-y 


1 + 


y 


y-]rZ 


14- 


2 


1 


X 


x-\-y 

x—y 




2 -\-x 


y-\-z 


1 


X 


z-\-x 


4“ 


y 


x-^-y x+z 


l4-.ry l4-y'2^ 


1 


(x—y)(y—z) 


13. 


1— .Jtry X—xz 


{l-\- xy){l+yz) 

1,1 1 2 

1 4" — a -\ — — 

a . a a 


1 + 


(■^4-yX-^4-^) 

{l—xy){l—x' 2 ) 

4a-- 


1 


1 


a 


a 


1 


a 


l-h 


1 


IS. 



a 


a 


1 




1 


a 


-f 


a 


a -\- 1 


1 


CL 


1 


a 


4- 


a— 1 


1 


3 

a 

d 

3 



y ^ 


X 


I I 

/* i 


l + o’y 


xy j 
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In Algebra, for the simplification ctf a continued fractidit^ 
we begin from the bottom and go upward, sten by step, as 
In Arithmetic. 


Example 3. 


Simplify 



The expression 



Simplify : 








FRACTIONS 


my 


25. 


1+x 



26. 


X 


1 


X 


I -h X 


1 ^x 


1 -\-x-\- 


X 


l~X-\-X 


27. 


29. 


2x^ 


■ x^-jry 


4:xy(x — y) 


(x+y) 


(x-y) 

x-hy 


3 


x-{-4 


5(x +3) 


;r+4 


x^ -i- 4 
X *{“ 1 




It is sometimes useful to decompose a given fraction into 
two parts, one integral and the other fractional. Such 
decomposition is illustrated by means of the examples given 
Taelow : 


Example 4. 


3r“l“3 2)"1“5 X 2 . 5 

(x-2) ^~x^'^x^ 



Example 5. 


2xr-3 _ 2(xr + 5)-13 
X -\-5 x-\-5 

__2(x±5)_ 13 
xr+5 x:-l-5 



MATRlCm.ATtON AL GEBRA 



Miv 2:3^^ -- S ^ - 7 

Example 6. Prove Ih^ t — — =2 ;ip-|-1 — 

X — 3 X 


4 


3 





Sx 

6x 


7 /Zx -J" 1 


x^l By actual division we obtain 2jr4-l 
X — 3 as the quotient and —4 as the remainder 


4 




than 


denominator, even then the decomposition is possible 
illustrated below ; 


Example 


Prove that 


3x- 


3x 


3x 


2x^+1 


3x^6x^4-12j^ 


24x'7 

2x:2 + r 


2x^ + 1 X-\~2x 


3Lar— 6a:®-|-12jt® 


24a:^ 

l+2a:2 


[By actual division.] 




24a:^ 

2x^-tr 


In such cases, the division can be carried on to any 
number of terms and the process can be stopped at any step 
by ani-exing to the quotient the fraction whose numerator is 
the last remainder and whose denominator is the divisor. 
Thus if we had carried the quotient to four terms, in the 
above example, we would have got 


3x 


2x^ -h 1 


3x — 6x^ -|- 1 2x^ — 24:*:^ -j- 


48x^ 


Express the following fractions in a form partly integral 
and partly fractional : 


31. 


35. 


39. 


x-i- 7 
:r-f-3 
3x — 5 

-3 
-7 


32. 


x-\-7 


X 

6x 


36. 


3;c-2' 


40. 


X — 

3' 

4x- 

-11 

2x- 

- i 

X^- 

-1 


33. 


37. 


2;t:+5 
X — 1 

4x-9 

2^T1 


34. 


38. 



-4 

j*r-h2 

6;r- 

-1 


3x-\-2 


X -ha 


41. 


4;tr3 -h 4ar^ -j- 8;c -h 1 
2;c*4-2;i;-h3 



Prove, that 


42. 


X 


X 


43. 


"^'x^ x^(x—l) 


44. 


l-\-2x 


2x-{-4:X^ 


Sx^_ 

1^2x 


45. 




Sx^ 


8x^(2x+l) 


46. 


l->t2x-^^x^-{-^x^ -\r 


47. 


48. 


x -{- 6 , x^2 

x+4 X- 

4^2 7 6:r2 

4- 




8;tr4-ll 


♦49. 


3ji:-i-6 


(a: + 1X^4- 2)(;c-f 3) {x-\- lX;v4- 2) 


♦50. 


3x^ 


♦SI. Apply the identity 



1 


1 


14' .5^4-^® + 


x 


1—x 


in finding the approximat 


fV 



1 


of — - to 3 decimal places. 
0*9 





, CHAPTER X 

SIMULTANEOUS EQUATIONS OF THE FIRST 

DEGREE AND PROBLEMS 

1 . Let VLS consider the equation 

It is not an identity,, for it is not satisfied by any values 
of X and y ; e.^t, and yss5 will not satisfy it. 

But if we assign any value to x and the corresponding: 


value to y, as given in the following table. 


1 ^ 

0 1 

^ 1 

2 

3 

4 

5 1 

[ 6 

* 

7 

8 

1 ~ 

9 

10 

y 

7 

^ ■ 1 

6 

5 

. 4 

3 

2 

1 

0 

-1 

-2 

-3 


the equation is satisfied. As the number of such .pairs 

of values is unlimited, such an equation is called an indeter* 
minate equation. 

^ Again, if we take another equation 3 , we find that 

it is not an identity, ior it is not satisfied tov any values of 
X and y ; e.g,, x^lZt y=7 will not satisfy it. 

But if we assign any value to x and the corresponding 
value to y, as given in the following table, 


X 

0 

1 

2 

^ 3 

4 

5 

6 

7 ! 

8 

9 1 

10 1 

y 

-3 

-2 

-1 

0 

1 

2 

3 

' 4 

5 

6 

7 I 


the equation is satisfied. As the number of such pairs of 
values is unlimited, this equation is also indeterminate. 

It is important to note that in spite of the fact that both 
4he equations x-\-y=7 and y = 3 are indeterminate* 

when considered separately ^ yet there is one valzie of /.<?., 5 
and 07ie valtce of y, i.e.^ 2 (see the above tables), for which 

they are simultaneously true. 


SIM UL TANEO US E QUA TIONS 


2 ^ 




Such equations for which we have to find a common 
solution are called Simultaneous Equations. 

^ There are three methods of solving simultaneous 
equations involving two unknowns, as illustrated belov/ : 

Example 1. Solve the equations 


3x+y 


17 


From (i) we have 


8;»r+ ny-=37 


A 


II 


(ii) ‘ 


3/=17-3ar 
37 -8x 


m * 7 


* • • 


# 9 P 


(i) 

V j. 

on 


>1 


y 


U 




(iii) 

♦ / 

(iv) 


Equating the values of y from (iii) and (iv), we have 


l7-3;^r 


37 -8a: 
11 


or 

or 

or 


187 -33a: =^37 -8a: 


25 a: 


15Q 


a: — 6 


Substituting the value of x in (i), we have 




or 


3x6+j^=17 

y=~ 


1 . 

1 . 


S 


Thus we have a: = 6 and y = - 

This is the first method. It consists in expressin 
variable in terms of the other in both the equations and 
equating the results. 

EXERCISE 51. 

Solve the followiflg equations by the above method : 




I. x—2y = 2 
Sx+5y=4. 

3. x-i-5y = 13 
2x—3y = 0 

S. 2A:+5y = 7 | 

8y+llA:=19. j 

7. Sx-jr 3y = 47 
3x^5y=^J* 


2 , 


4. 


6 



8 . 


4a:— y = 
3a: — 2y 

3x—4y 
2a:-}" 3y 

3a:-}- 4y 
6x—5y 

3x—2y 
2x4- 4y 


6 



7. 

0 

17 

19 

25 

10 

12 
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x-\-ay-d 

ax—by~c. 


10 . 


\{x-y)^\{y 
l(^—5y) = 


X 


1 ) 

7, 



Example 2. Solve the equations 

5x-\~y = 1^ 
15x-\'6y = 5^ 

= — 5^-4" 14, 


... (i) 
... (ii) 

Z rom (i) y=- 
N ow substituting this value of y in (ii), we have 


15^-4- 6(-5a:+ 14)=54 

or 15;t-30;c+84 = 54 


... (iii) 


or 

or 


15x 


30 


x=2» 


To find y, substitute this value of x in (i) 

5x2-4-y = 14 


y = 4. 


• • 


x 

y 


2 

4 


I is the required solution. 


This is the second method. It consists in expressin 
one variable in terms of the other in one equation on^ 
and substituting this value in the other equation. 

Solve the following equations by the second method : 


11 . 

13. 

15. 

17. 


3x^2y = 9 I 
;»:4-3y = 10. \ 

4x-\- 7y=62 ) 

3y — 2x = 8. ) 

7jc-h4y = 5 ) 

5:*’+ 6y = 2. I 

3^-i-9y-42 = 0 ^ 
2:r— 4y+2 = 0. S 


12 . 

14. 

16. 

18. 


Tx — y — S ) 

2:r+3y = 8. ) 

2x '{~ 5y 7 = 0 1 

3a:-t-7y+10 = 0. j 

3y = ?(;«:- 10) 

2(;t:_5) = 3(y-i-10). 


7 4-x 

5y-7 

2 


2x-~y 





19. i(3x-2y)=i(2x-y)-h3 > 

^ (5:r — 4y) - 1•(4:^— 3y) + 3. { 

20. ax-k-by^c ) 

X b^y ^ • j 
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Example 3. Solve the equations 

5x—3y = 14: 

■» 

Multiplying (i) by 3 and (ii) by 4, we have 


4*9 


4 • t 


• m 


« 9 4 


9x-{' 12y = 60 
20;tr — 12>/=56 

Adding (iii) and (iv), we have 

29;»;=116 

X = 4:. 


Substituting this value of x in (i), we have 




or 

or 




3 x 4 + 43/ ==20 

4 ]/^ 8 

2 . 

= 4 


(i> 

(ii) 


(ill) 

(iv) 


X 

y 



2 


is the required solution. 


This is the third method. It consists in equalising the. 
co-efficients of one and the same variable in both the 
equations, then by subtraction or addition deriving ati 
equation involving the other variable only. 


This method is more frequently used than the other two : 

Note. It is important to note that in each of these methods it is 

essential to clitnincitc or get rid of one of the two variables and thiis 
to derive an equation involving a single variable. 


Solve the following equations by the third method 


21. 

X 

+ 

y= 

\ 

22. 

X — 

y= 

-12 


X 

— 

y= 

= 6. j 


X -|- 

y = 

= 26. 

23. 

2x 


3y = 

= 28 1 

24. 

4;t: — 

2y= 

= 12 


3x 

— 

4y = 

= -9. 1 


5x + 

3y-- 

= 26. 

25. 

6;tr 


7y= 

= 32 ) 

26. 

7x — 

8y = 

= -22 


^x 

+ 

y= 

= 29. f 


llx — 

10y = 

= 4. 

27. 

32x + 15y = 

= 62 ) 

28. 

13x— 

lly = 

= 32 



13y = 

=-8. 1 


15jt:+ 

ly~ 

= 96. 


14 
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9 


lx + •4y 
^•4x — ’OZy 


1-2 •) 

•01. f 


30. 


' ' 4 


1 

6 

1 




12 


y 


16 
1 

9 


y=6 


X 


2 


31. 7x 


3y—5x-]ry — 22. 


32. 14a:-4-3y=s6;c+15y=48. 


33. ex +5y=7^+3y-hl = 2(^4-6y-l). 


34. 


;ir— y y— 1 


36. 


3 

4;r— 5y 
7 

;ir y 

4^T 


IV I 


4 

r 

7. 


-4-^ 

5^4 


35. 


324-JP 2;r— y 


t.5 


4 


3y 




1 = 22 . 


37. 3x— 2y 4-2 = 5;r—3y 4-14 = 6bir—y—4| 


38. 7(:r-5)=y— 2, 


4y— 3 ;«;4-10 


2 




6 


39. 7(2y-3x)-2 = 2{9x-y), 4.i: - 2y == 2 (;r -|- 3) - 1 2, 

40. {a-—d)x-]r(a—c)y = d. 

^ Simultaneous equations involving the reciprocals of the 
•variables may be solved as they stand, without clearing them 
of the fractions. - ■ 

Example 4. Solve the equations . 


1+3 

X y 

l+i 

X y 


2 




• • ^ 


© 


34 




<ii> 


Multiplying (i) by 2 and (ii) by 3, we have 


V 


=4 

^19 
2 

Subtrr-cting (iv) from (iii), we have 

11 11 


-4- — 

X y 

15 , 6 

— 4" — 
X y 


mm • 


(iii) 


mmp 


(iv) 


X 


2 


and xss2. 
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Substituting this value of x in (i), we have 


2^y 

3 


2 


or 


- = 1 and y—3. 


m • 


y 

X 


= 2 
y^3 



IS the required solution. 


Solve the equations : 

41 . 


43. 


45. 


47. 


2x-{- 

y 

= 5 

5x— 

2_ 

^3. 


y 

• 

2 , 

5 


— h 


:1 

X 

y 


3 . 

2 

19 

— "f" 

_ 


X 

y 

20 

1 

1 

_2 

3x 

7y 

"3 

1 

1 


2x 

3y 

6* 

m 

n 

=a. 


X 


y 


qy. 


42 . 


44. 


46. 


2 1 

X y 

X y 

X y 

9 1 


X 

2 


y 


5 


11 

12 , 



1 2 


3 


2 |. 

1 


3x 4y 12 
3 _^^1 
4x 6y“3* 




I 


4 

/ 


When the co-efficients of x and y are interchanged in two 
simultaneous equations, it is useful to employ the method of 
addition and subtraction, as illustrated below: 

Example 5. Solve the equations 


4x-\-7y=4L9 

7x-{“4y=61 

Adding (i) and (ii), we have 

Ux-\-lly=llO 

or .^r-|-y = 10 

Subtracting (i) from (ii), we have 

3;r— 3y=12 

or jr-->ys=.4 





• •t 





.5 



(iii> 





S06 
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Adding (iii) and (iv) and subtracting (iv) from (iii), we 


bave 


x—1 and y=3. 


Solve 

48. 


the equations: 
10^ lly ^ 20 
ll;ir4-10y=22. 


49. 


50. 


52. 


llx+3y 

3x -i- lly 
3x-{- 20 
-* 1 ) 


21 


51. 


=35. 
4y 

■Xy 


10 


54. 


4(Ar- 
ax 

bx^-ay 


3 ) 


9 



53. 


9jt: 4- 5y — 60 

5^ + 9y=52 

17y-r 6 j;=28 

17^ "}~ 6y -f- 5 = 


0 


13 

0 

2 . 


55 


49;i: 

57jr 


57y 

49y 


172 

252 



2. Simultaneous equations involving three unknown 


quantities. 

Bxample 1. Solve 3;ir+ y4- 2^=13 

jc+4y-|-32r=14 

2;c+3y-l- 4^=16 
Multiplying (i) by 3 and (ii) by 2, \ 

9^ + 3y + 61^ = 39 

2jf+8y -1-6-2: = 28 

Subtracting (v) from (iv). we have 


(0 

(ii) 

(iii) 


rnmm 


« • * 


(iv) 

(v) 


7x— 5y = 11 


Cvi) 


multipl3^g 


have 


4vr-l“16y”}~13-2:=56 ... 

6:r-}-9y4-12£r=48 ... 

Subtracting (viii) from (vii), we have 

— 2;r-i-7y = 8 

Multiplying (vi) by 7 and (ix) by 5, we have 

49a: — 35y = 77 
IOa -b 35y = 40 

and (xi), we have 

39a=117 


(vii) 

(viii) 


(ix) 


(^) 

(xi) 


or X 


3 


Substituting this value in (vi), we have 

21— -5y=ll, 


y = 2 
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9 + 2 + 2^=13, /. z=l. 


Thus 

x= 3 , y —2 and 2=1. 


Example 2. 

Solve y+2= 17 

... (i) 


z-{-x=l^ 

... (ii) 


^"i”y=ll ••• 

... (iii) 

Adding (i) 

, (ii) and (iii), we have 



2(^+y+2)=42 


> 

it-f y+j2r=21. 

... (iv) 


(ii) and (iii) 


we have 


X 


Example 3. Solve' 


■ 1 

IN 

II' 

=1 

xy 

1 

x-^y 

3 

yz 

1 

y+z 

5 

zx 

1 


• * 


• # # 




z-^x 4 


• • » 


Taking the reciprocals of (i), (ii) and (iii), we have 

1 1 

= 3, or 


x-^y 


xy 

y±£ 

yz 

2\ X 

zx 


5, or 





-=3 

y 


X 

1 


1 

— 

+ 


Z 


y 

3 


1 

m 

■ ^ 





5 


4 


Ac^ding (iv), (v) and(vi), we get 

“( ^ 


12 


6 


. 1 1\ 

01- i 4- i L = 

x y z 

Subtracting (iv), (v) and (vi) respectively from (vii), 

we have ^ = 3, ^ = A ^ 

^ 3 


2 

X 

2 

y 


1 , x = 1 




2y /. y 


1 

2' ; 


(0 


(ii) 


(iii) 


(iv) 


(v) 

(vi) 


(vii) 
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Example 4. Solve x+ ay -h 0 ^ 2 ^ ••• : — 

Subtracting (ii) from (i), we have 

y(a— d)+2(a^ —b^)=a^ — b^ 
or y-\- z{a-\-R)=ci^ -\~cib-\-b‘^ 

Subtracting (iii) from (ii), we have 

y{b^c)^-2{b^-c^)=b^~c^ 

or y z(b -\r ~ b"^ be -\r c ^ 

' i 

Subtracting (v) from (iv), we have 

z(a—c)=ia^—c^)-)rb{a—c) 

or z=a-\-c-\-b 

=a-\-b-^ c. 

Substituting the value of ^ in (iv), we have 

y-\-(a-\-b-\-c)(a-{-b)—a^-\-ab-^b^ 

Qr y= —(ab-\~bc-\-ca)» 

Substituting the values of y and 2 ' in (i), we have 

X— a(ab-\- be b -{-€) = 

or x—aJbe. 




Solve the following equations : 


1. y+ z = ^ 1 

X — Sy -{-0z = 27 . 3 

3. x—3y-\~2z = l 

2x—‘^y-\- 2' = 4 
3x-{- y— 52r = — !!• 
5. x-\-2y-\-3z=22^ 

2x—3y+ z = 5 L 
3x~\~^y — 2z—7, 3 


2. Ar+2y-h32'=14 

2:*: + 3y + 4^ = 20 
3x-i- y-l-62’ = 23. 
4. X— y— Z——2 

x-\- y + 2^ = 7 

5;i: -h 6y 4- 42r = 32 . 

6. ;i:4-2y-l- 3^ = 20 

2;r4-3y— 52'= —7 
4*^ — 5y -r 72' = 21. 


SIMULTANEOUS EQUATIONS 


209 





7 


— 

4 — 

4- 

— ss: 

x 

y 


Z 

2 

3 


4 _ 


— _ 



X 

y 


z 

3 

_ 4 


5 




= 


6 


8 . 


1 


8 


10 


X 


y 


9. x + y = 20, y+s=16, 2-tx—18. 

10. x-hy = 2a, y-hs=2d, i-x=2c. 



+ 

— • 



X 


y 

Z 

3 


4 

5 


— 

— -f- _ = 

X 


y 

z 

2 


3 

4 


+ 

—— — 

X 


y 

z 




.4' ' '•’* 


2 


18 


) 


38 


11 . 


12 . 


i + l 

y 

X y 


1 . 


1 


1 


a, 


y z 

y z 


2 , 


1 


hy 


z 

1 


. 1 . 


1 


+ 


X 

1 

X 


4. 


Cm 


13. y-{-z^x=8 

z-l-x—y=12 
x-hy— z=16. 


14. x—3y-\~z 

y — 3z -{-X 

-3x-hy 


3 

1 

7, 



15. ciy~\-bx=c^ cx-{‘az=b^ bz-\-cy=a, 

{Hint. Multiply first by second by b and third by a.] 


16. 

17. 


x+y _y+z z+x 2 


V. 


xy 


yz 

=5xy 


zx 


5 


3y+42'=7y-2r 
4-2’ + 5x = 9zx. 
19. x-\-y = axy 

y-\-z=byz 
X = czx. 

2i. x-\-ay-\-bcz-=a^ 

x by caz ■= b^ 

* 

X At cy abz = . 
23. x{x-\- y -f- 2 ') = 60 


1 8. 3xy — 4(jr-|' y) 
2xz—3{x^z') 

5y2’ = 12(y+2r). 

20. X'^ay-\-a^z= 

x—by-\-b^z = 
x—cy-{‘C^z= 

22. xy = 20, yz = 24, = 30. 

{Hint. Multiply the three equa* 
tions and take the square root.7 



y{x +y+ 2 ’) = 75 i [H int. Add the three equations.! 

^(:i:4-y+2') = 90. 

24. {x 4-y) (y 4 - S’) = 96 

{y-k-i){Z’\‘X)^88 
(^4-.^) (.^-{-y) = 120 


ftio 


matricvlation AiosnnA 


example 5. Solve x^y=^10 


or 




xy 

y)2 


24 

(^•f jA®— *42ry 






Adding (i) and (iii), we have 


V102-4.24 
V100-96 = V4=2 


2x = 12, 


:r=s6. 


Subtracting (iii) from (i), we have 


Thus 


2y^8, 


y = 4. 


x—6 and y— 4. 


Solve the equations 
25. x+y = ll 


xy =5 28 


27. ;r— 1/ 


7 


:v>'=120 
29. ;r+y=15 

= 56. 

31. x-\-y = a 


26. x-f-yss:!? 

xy = 60. 
28. x—y—5 

xy=S^, 
30. ;r— yss4 

xy^77, 
32. X — y=sm 


33. 


xy = 

i+- 

X y 
1 


7^ 

12 

1 


34. 


xy^ 
1 1 


3 


X 


xy 12 



y 

1 


10 


1 


• # 


xy 10 


(i) 

(ii) 


(iiO 


* 

3. Problems involving simultaneous equations. 

Example 1. Find two numbers such that four times the 
iirst added to three times the second is 93 and the excess of 
three times the first over twice the second is 6. 


Let X be the first number, and y the second. 

Four times the first 4- three times the second = 4jr-f- 3y, 

the first equation is 4x’-f- 3>' = 93 (i) 

The excess of three times the first over twice the second 
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.*. the second equation is 3x~~2y ... 

... (ii) 

Multiplying (i) by 2 and (ii) by 3, we have 


8;r4-6j'=186 

... (in) 

9^'— 6j/=18 

Gv) 


Adding (iii) and (iv), we have 

17 ^= 204 , /. x = 12. 

Substituting this value of x in (i), we have 

48+3y = 93, y = 15. 

Hence the two numbers are 12 and 15. 

Example 2. A person sold 9 chairs and 6 tables for Rs. 90. 
Again he sold 8 chairs and 5 tables at the same rate, for 
Rs. 77. Find the price of one chair and one table. 

Let Rs. X be the price of one chair and Rs. y the price of one 
table. Since the price of 9 chairs and 6 tables = Rb. (9.a:4-6y), 

the first equation is 9^-{-6j'=90 ... ••• (i) 

Since the price of 8 chairs and 5 tables = Rs. (8x-h5y), 

the second equation is 8;r-|-5y = 77... ••• (ii) 

Multiplying (i) by 5 and (ii) by 6, we have 

45^^4-30:1/ = 450 ... ...(iii) 

48jt:-j-30y=462 ... ... (iv) 

Subtracting (iii) from (iv), we have 

3x=12, .’. x=4. 

Substituting this value of x in (i), we have 

36-|-6y=90, y = 9. 

« 

Hence the price of one chair is Rs. 4 and the price of one 
table is Rs. 9. 

Example 3. A fraction becomes equal to ^ when 1 is sub- 
tracted from its numerator and it becomes equal to 4 when 
8 is added to its denominator. Find the fraction. 

Let X be the numerator and y the denominator of the 


fraction, 

then 


ar— 1__ 1 

3 

3x-y=3 


w 


or 
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and 


or 


X _ 1 

Ax-~y-=s% 


(iO 


Subtracting (0 (ii), we have 

:c=5. 

Substituting this value of x in (i), we have 


or 


15— y=3 

y=12. 


Hence the required fraction is -A 


Example 4. A number consists of three digits whose sum 
is 17 ; the middle digit exceeds the sum of the other two by 
1 ; if the digits be reversed, the number is diminished by 396. 

Find the number. 

Let X, y and z be the digits in hundreds, tens and units 
place respectively. 

Since the sum of the digits=.r+y4‘‘?» 

/. x-\‘y’\-z—V1 ••• (0 

Since the middle digit y exceeds the sum of the other 


digits X and z by 1, 


y = :tr -f- -2^ + 1 


or 


x—y-\-z 


1 


(ii) 


Since the actual number is l00:r -f- 1 Oy + and it becomes 
lOO^+lOy+AT when the digits are reversed, 

( 100 ;rH- 10 y-H 2 ) — (1002'+10y + .r) = 396. 
Simplifying and dividing both sides by 99, we have 




x—z 


4 


(iii) 


and 


or 


2;tr4- 2^r= 16 
:r+<2r = 8 


(iv) 


From equations (iii) and (iv), we have 


;r=6 and z=2. 


Substituting the values of x and z in (i), we have 


6-{-y-t2 — 17, 
required 


y=9. 
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EXERCISE 53. 

1. Find two numbers whose sum is 39 and difference 
is 7. 

* 

2. Find two numbers such that three times their sum is 
84 and twice their difference is 4. 

3. Find two numbers such that four times the first 
added to the second is equal to 96 and the excess of three 
times the first over the second is equal to 51. 

4. Find two numbers such that three times the first 
added to fohr times the second is equal to 114 and four times 
the first added to three times the second is equal to 117. 

5. Two decimal fractions have their sum equal to *56 and 
three times their difference equal to *24. Find them. 

6. A straight line 2T* in length is divided into two parts 
such that six times the first part exceeds four times the 
other by 12" Find each part. 

7. The sum of three numbers is 77. Three times the first 
added to the third is less than four times the second by 3. The 

excess of the third over the second is 18. Find the numbers. 

8. The sum of two numbers is increased by 10 and the 
result divided by 8; the quotient is less than their difference 

by 1. Also of the greater is greater than ^ of the less by 
Find the two numbers. 

9. Find three numbers such that the excess of the firsr 
over the second is 8, the excess of the second over the third 
is 4, and the sum of the first and the third is 28. 

10. A and B have Rs. 320 between them. A gains from 
i of ^’s money. Then B gains from A Rs. 16. Each 

has now the same amount. Find the original sum of each. 

11. Find three numbers Xy z such that x increased by 

i of y, y increased by ^ of 2 -, and 2 - increased by 4 ot x may 
each be 250. ^ 

12. 25 horses and 12 cows together cost Rs. 2,350; also 18 

horses and 15 cows cost Rs. 2,010. Find the cost price of a 
horse and a cow. 
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13. 16 maunds of wheat and 6 maunds of rice together 
cost Rs, 89, and 24 maunds of wheat and 15 maunds of rice 
cost Rs. 166 8 as. Find the rates of wheat and rice per maund. 

14. The price of 12 tables and 20 chairs is Rs. 164 and 
the price of 15 tables and 24 chairs is Rs. 201. Find the 
price of a table and a chair. 


15 . 


fraction 


diminished by 1, and becomes J when its denominator is 
increased by 5. Find the fraction. ' ^ 


16 . 


fraction is that which becomes 1 if 1 be 


added to its numerator and becomes J if 1 be added to it*- 

denominator ? 

if its 


17. What fraction is that which becomes 


2 


numerator be doubled and denominator increased by 9 and 
becomes ^ if its numerator be increased by 7 and denomin?*- 
tor doubled ? 

18. If the denominator of a fraction be added to the 
numerator and the numerator be subtracted from the deno- 
minator, it becomes 2^. The denominator of the fraction 
exceeds twice its numerator by 1. Find the fraction. 

19. The denominator of a fraction exceeds the numerator 
by 4, and if 5 be taken away from each, the sum of the reci- 
procal of the new fraction and four times the original fraction 

IS 5. Find the original fraction. [B. U. 1892.] 

20. A person bought a horse and a carriage for Rs. 810, 
if the price of the horse were 10% more and that of the 
carriage 10% less, he would have to pay Rs. 799. Find the 
cost price of the horse and also that of the carriage. 

21. A person sells two articles together for Rs. 
making 10% profit on one and 20% profit on the other, 
he had sold each article at 15% profit, the result would have 

At what price does he sell each article ? 

(C. U. 1891.) 

22 A person has two horses and a saddle worth Rs. 95; 
if the saddle be put ^n the first horse, his value becomes 


46, 

If 


been the same. 
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double that of the second ; but if the saddle be put on the 
second horse, his value would be less than that of the rst 

by Rs. 125. What is the value of each ? 

23. A number of two digits when divided by 5 gives a 

certain quotient and a remainder 4; when divided 
by 8, gives another quotient and a remainder 7. The digit 
in the tens place is equal to the second quotient diminished 
by 2 and the other digit is less than the first quotient by 6. 

Find the number. 

24. A man had a sum of 16s. 6i. in shillings and pence. 
If the number of shillings and pence were interchanged, he 
would gain 2s. 9^^. Find how many shillings and pence he had. 

25. The cost of 12 lbs. of tea and 15 lbs. of butter is ^3 
19s. 6^/. ; the cost of 8 lbs. of tea and 6 lbs. of butter is ^2 3s. 


Find the cost of each per lb. . 

26. A number consists of two digits. When it is divided 

by the sum of the digits, the quotient is 7. The sum of the 
reciprocals of the digits is 9 times the reciprocal of the 
product of the digits. Find the number. (M. M. 1887.) 

27. Reverse the digits of a number, it becomes | of 
what it was before ^ also the difference between the two 

digits is one. Find the number. (C. E. 1883.) 

28. A certain number of 3 digits exceeds the sum of its 
digits by 414 and the number formed by reversing the digits 
exceeds the same sum by 612. If the given number and one 
formed by reversing the digits be in the ratio of 71 : 104, 


find the number. 

29. A number consists of 3 digits whose sum is 18. The 
digit in the hundreds place is J of the number formed by 
the remaining two digits, and the digit in the units place is 
i of the number formed by the remaining two digits. Find 

the number. 

30. A number consists of 3 digits whose sum is 10. The 
middle digit is equal to the sum of the other two. The 
number formed by reversing the digits is greater than the 

1 original number by 99. Find the number. 

> .C> " 



Q 
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Example 5. Two persons A and 20 miles apart, starting^ 
at the same time, meet in 2^ hours if they walk in opposite 
directions ; but they meet in 10 hours, if they start at the 
same time and walk in the same direction. Find their speed 
per hour. 

Let X miles per hour be the speed of A and y miles per 
hour the speed of B, 


When they walk in opposite directions, their speed of- 
approach is (x-{- y) miles per hour and since they together 
cover 20 miles in 2| hours, 


or 


2 ^ (x+y) 

x-\-y 


20 

8 .. 


(i) 


of 


When they walk in the same direction, their speed 
approach is (x—y) miles per hour. Since A overtakes B 
aftet making up a distance of 20 miles in 10 hours, 


or 


10 {x^y') 

x—y 


20 

2 .. 


(ii) 


From (i) and (ii), we have 

x—S and y = 3. 

Hence the speed ot A is 5 miles an hour and the speed 
of ^ is 3 miles an hour. 


Example 6. A sum of money is divided equally among 
a certain number of men; had there been eight more, each 
would have received Re. 1 less, and had there been four 
fewer, each would have received Re. 1 more than he did. 
Find the number of men and the sum of money. 

■ Let X be the number of men and y the number of rupees 

each gets. 

!: Then the sum divided = xy rupees. 

By the question (x-h8)(y — 2)=xy (i) 

. - and {x - 4)(y 1) ^ xy (ii) 

\ From (i), we have 

xy—x-{-Sy-S^xy 

_;P_l-8y-8 = 0 (iii) 


From (ii), we have 

xy-\-x—4y—^=xy 
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Adding (iii) and (iv), we have 

4 , v *~12 = 0 , y — 3m 

Substituting this value of y in (iv), we have 

a:-12-4=0, = 

Hence the number of men = 16 and the sum divided 


= Rs. 3xl6=Rs. 48. 

* Example 7. Two persons have together 5 mds. of luggage 
and are charged for the excess above the ordinary con- 
cession Rs. 5 and Rs. 3 respectively. If all the luggage had 
belonged to one man, he would have been charged Rs. 9. 
How much luggage had each passenger and what was the 

limit of concession per passenger ? 

L#et X mds. be the luggage of the first passenger, then 

(5— at) mds. would be the luggage of the second passenger. 

Let y mds. of luggage be allowed to each to carry free of 

charge and let 2 rupees per md. be the rate of charge for the 


excess luggage. 

Then the excess luggage carried by the first passenger is 
(_x — y) mds. and the charge on it=Rs, (x—y)2i 

{x~^y)z=5 ... - 

The .excess luggage carried by the second l)&ssefiger is 


(Sr-xr^y) mds. tJiejeharge on 

(5— ;/)xrs=3 ... ... (ii) 

If all the luggage had belonged to one man, the excess 
luggage would have been (5— y) mds. and the charge on it 
would have been (5—^)2 rupees. 

(5-y)2 = 9 ... ... (iii; 

Dividing (ii) by (i), we have 

5 — .r — y _3 ' 

x — y 5 


or 5(5— y) = 3(;r— y) 

Dividing (iii) by (i), we have 

5—;^ __9 

x — y 5 

or 5(5— y) = 9(x:— y) 


(iv> 





% 


*> 



t • A 




% m m 


(v) 
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From (iv) and (v), we have 

x—Z and 

m 

Substituting the values of x and y in (i), we have 

(3—^)^= 5, /. 2r=2 

Hence the luggage of one man — 3 mds., of the seconds 
= 2 mds,, and the concession allowed per passenger md. 

31. A person goes a certain distance on bicycle. If he 
had gone 3 miles an hour faster, he would have taken J hour 
less; but if he had gone 2 miles an hour slower, he would 
have taken hour longer. Find the distance. 

32. A person walks on the first day a certain distance at 
tne rate of 4 miles an hour and on the second day a certain 
distance at the rate of 3 miles an hour, and thus completes a 
journey of 30 miles. If he had walked the first distance at 
3 miles an hour and the second distance at 4 miles an hour, 
he would have taken i hour more. Find the time he took 

to walk the whole distance. 

33. Two persons, 15 miles apart, start at the same time. 
If they walk in opposite directions, they meet in 2 hoUfs, 
but if they walk in the same direction, they meet in 30 hours. 
Find their rates of walking. 

34. A person rows down-stream 35 miles in 7 hours and 
up-stream the same distance in 17^ hours. Find the rate at 

which he rows and the speed of the stream. 

^ 35. A messenger is allowed 16 hours for going from ^ 

' Q and back again, including 4 hours’ rest at Q. But if he 
were to go. 2 miles an hour faster each way, he would be 
able to take 5 hours’ rest at <2* ' speed and the 

.distance from P to Q. 

■■■■.' 36. ,A person rows down-stream 26 miles and Up-stream 
the same distance in 19J hours. Also the difference of time 
taken by him to row 39 miles up and down is 9 hours and 
45 minutes-. Find the rate at which he rows and the speed 

of the stream. 
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37. A boat goes up-stream 30 miles and down-stream 44 
miles in 10 hours. It also goes up-stream 40 miles and 
down- stream 55 miles in 13 hours. Find the speeds of the 
boat and the stream. 

38. The perimeter of a rectangle is 72 ft. If its length be 
decreased by 6 ft. and breadth increased by 4 ft., the area is 
unaltered. Find the area. 


39. In a cyclic quadrilateral the sum of each pair of 
opposite angles is 180°. The number 
of degrees in its angles is given in the 
figure in x and y. Find x and y. 

iO. A merchant has two kinds of tea, d iq 

one worth 2s. per lb. and the other worth 
3i. per lb. ; from these he prepares 
a mixture of 120 lbs. worth 2^. 4L per lb. 

How much of each kind must he mix ? 



C 


41. Three ladies buy 3 kinds of cloth, .<4, B and C The 
first, buys 5 yds. of A and 3 yds. of spending the same 
amount on each ; the second buys 10 yds. of A and yds. 
of C, spending^j^S ; while the third buys 3 yds. of each kind 
ot cjotli lor hs. Find the price per yardj^f each kind of cloth. 

*4?. Two persons have together 6 mds. of luggage and are 
charged for the excess above the ordinary concession Re. 1 
4 as. and Re 1 14 as. respectively. If all the luggage had 
belonged to one man, he would have been charged Rs. 3 7 as. 

How much luggage had each passenger and what is the limit 
concession per passenger ? 

.3. The monthly expenses of a family, when wheat is 
ijdling @ 18 srs. for a rupee, are Rs. 60; when it is selling @ 
20 srs. for a rupee, expenses are Rs. 58, other expenses 
xemaining unchanged. IVhat will be the expenses when 

is selling @ 24 srs. for a rupee ? 


15 
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^Example 8* 

40 3 rd& broad, 
all rotmd it. 
yds. Find tl 


rectangtilar garden fs 45 yds. Ion 
road of uniform width is constructed 


The 


^ Let the length of the inner rectangle be x yds. and its 
breadth y yds.* 

Obviously, at— y 45 —40 = 5 . . . 
and : - Ary =1476 


(i) 

(ii) 


45 Yos 


x+y 


V(x—y)^-h4xy 

^'52.^4x1476 

V59^=77. 



A:-hy=77 


...(iii) 


/476 S<i.Yos. 


40 Yo9 


Adding (i) and (iii), we have 

2;c=82, 

Subtracting (i) from (iii), .w 


a:=41. 


2y=72, 


• • 


y 


36. 


width 


J (45 -41) = 2 yds. 


Note. In examples of this type, when the path is of uniform 
width, the difference between the length and the breadth of the inner 
rectan^e is the same as that of the outer rectangle. 

*44. The area of a rectangle is 1728 sq. ft. and its semi- 
perimeter is 84 ft. Find its length and breadth. 


♦45. 

and a 

♦ 46 . 


triangle 

itude is 28 ft. Find its base and altitude. 

The area of a rectangle is 3840 sq. ft. and its length is 
greater than its breadth by 32 ft. Find its length an 

♦47. The top of a rectangular table is 40" long and 28" wide. 

Leaving out a uniform margin all round, it is , 

oTdoth whose area is 640 sq. inches. Find the width of 

*48. The difference between the length and breadth of a 

rectangle is 14 ft. and its area is ^75 SQ. ft. 

(i) Find its semi-penmeter, (n) find its lengt 

breadth. [P» U. 1931.3 


SECTIONAL REVISION III 

TEST PAPERS 


PAPER 1 




L. Shew that the H.C.F. of two expressions A and B 

exactly their sum as well as difference. 



Simplify (i) 


a 


b 


a 


b 


b^ 


a 




a 


3<2^-4-2^“ , Qa“ — Sab — 6b^ 6a^ 4- ab --2b^ 


a — 2b 




2a — Sb 


3a: 4- 2b 


i 



the equations Sx-\- 


3 


Sx 


y 

4 

y 


20 


1 


11 


2 

1 

3 


i. Find two numbers such that three times the first 
added to 6ve times the second is equal to 53, and also such, 
that tiKCC times the second subtracted from four times the 

A 

first IS ecpial to 3. 


1 1 

S* Fmd the value of — = when x -\ — = 4 

X X 


PAPER 2 

L Findthe H.C.F. of — 4;r2 4-3;c— 2 , — 31.r2 -|-30;t: 

8 aiad 12Lr* — 2x^ — 75C-h2. 


Z. 







a 


in a form partly integral and 


jpartly fractional 

Simplify 



x+1 , x—1 

+ 


1 



< ' 


2a:^4-4x® 4 
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Solve the equations 




f 


ages. 

5. A man^s monthly income is progressive and varies *.3 

below : Rs. 50, Rs. 56, Rs. 62, Rs. 68, Rs. 74, Rs. 80 &c. 

Find a formula which determines his monthly inrome in 

* 

general, 

PAPER 3 

I. Find the H.C.F. of -5,r2-)-3 and by 

the method of alternate destruction of the highest and the 
lowest terms, 

5 3,9 

. 2. Simplify — 

3. Solve the equations 13.r-f-9y = 57 1 

Sjc+lSy = 53. ) 

4 . A number of two digits is reversed if it is diminished 
by 9; the sum of its digits is 15. Find the number. 

= 5. She w that (4jr2 _ 2;r - 15 )2-(2;i:2-5:t:- 9)2 is divisible 

by 2;t:2 -|-3;c— 6 and express the quotient in the form of factor?: 

PAPER 4 

6;c^ + 25:*:2 4- 25jr2 ^13^4-3^ 

1. Reduce to the lowest terms 4- -f 7,1: 4- 2 




4;t:2 

1- 

■x^ 

2. 

Simplify 

j 

14- 




1 . 

1 

9 \ 

? 

Solve the equ?. 

tions — -r 

X 

y 

■”20 



-+ 

y 

1 

=- 

15 



1 

1 

7 • 



») 1 1 

y 

IcCf 

li-( 

II 
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4 . A person does a journey in a motor car at a uniform 
speed in 6 hours. On his return he stops at the half-way 
for half an hour, but quickening his speed by 3 miles an hour 
completes it in the same time. Find his original speed and 
the length of the journey. 

5. Find the value of when a4‘^'l"^ = 9 

and -(-t® = 29. 


PAPER 5 

i. If A and B are two algebraic expressions and A = a,Ht 
n = 5.H» prove that the L.C.M. = B. 

>. 25implity j 4^2 _ 2‘Sxy^3y^ xy ^Qy-' 

3. Solve the equations 2;t*+ 3y + 2 ’ = 19 

jf + 2y — z— 8 > 

3x — y-\-2z=13 ^ 

4. A person goes on a bicycle from A to B and back in a 
certain time at 12 miles an hour. If he had gone 10 miles an 
hour from A to B and returned at 16 miles an hour, he 
would have taken minutes less fcar the double journey. 
Find the distance from A to B. 

5. Factorise (i) (x^ — 3x)(x^ — 3x — 2) — 24. 

<ii) 81.^4-1-64. 


PAPER 6 


I. If and B are two expressions. N and L their H.C. F. 
and L.C.M. respectively, prove that A.Br=HL. 


Simplify 


1 


+ 


2 


+ 


4 




8 


Jt-f-l ^4 -|_l X 


8 


1 


3. "^olve the equations 


1 


1 


1 


2x 3y 12 


1 


1 


6xy 72 
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4. Divide Rs. 1»440 into two parts sudi that if they are 
invested at and 5% respectively, they may together yield 
the same income as if the whole were invested at 4^%. 
j. Find the value of x^—y^ +6^:4- lOy — 16 when^4-y =15 

t*nd X — ys=s3. 


PAPER 7 

1. The H.C.F. of two expressions is and their 

L.C.M. is 6x^ x^y —iQxy^ -^12y^ t one expression is 

find the other. ! 

2. Simplify — r ^ -2 ' ‘ • 

2x-\-3 ^ 

1 — 

X -i~6 ? 

3. What is meant by an indeterminate equation ? 
Illustrate it by an example. 

4. A person buys 50 lbs. of tea and 60 lbs. of coffee for 
;^10 5 j. By selling the coffee at a loss of 5% and the tea 
at a gain of 10%, he makes a profit of 8^. 6d. What was the 
cost price of tea and coffee per lb. 

5. Collect the co-efficient of x^ from the product of 

-f- — 1) and (3;r^ — 2x-\- 4) without actual multiplication. 


PAPER 8 


I. Find the H.C.F. and 
x^ — “ 3x^ -\-3x^ — 3x+2, 


2. Simplify 


X 


X -{-2 


X-hl 




1 


x~^2 


3. Solve the equations 4- 5y = 33 

4x — 3y = 1 





X 


e 


.r- 


,|)y all the three methods. 
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4. A rectangular garden is 36 yds. long and ZS yds. broad* 
A road of uniform width is constructed inside all round it. 
The area of the remaining garden is 672 sq. yds. Find the 
width of the road. 

5. Factorise — 7a* 4-4a — 3. 


PAPER 9 


I, Find the L. C. M. 
+ 52a;»r* - 46a* 8a*. 


3;r* + 17aa:*-62a*;r-pl4a* and 


2. Simplify | 14-- 

( a 


2b 


(a - 3b) 



1 + 


b 


2d 



3. Solve the equations - 


a 

b^ 


+-)(— 


ab 


ah 4-^* 




xy 

_ 6 

x-vy 

5 

yz 

12 

y-f-0 

■ 7 

zx 

_4 




z-\-x 3 j 



4. A number of persons contribute a certain sum towards 
a charitable fund. If there had been 12 fewer, each would 
have contributed 13 as. 4p. more ; if there had been 12 more, 
each would have contributed 8 as. less. Find the number of 
r-rsons and the contribution of each. 

5. Collect the co-efficient of from the product of‘ 

(3;r* + -|- 2;r — 1) (5;r* -J- — a: 4 - 3) without actuate 

multiplication, , .. .< . . 


^ • 
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^ paper 10 

I. The H.C.F. of two expressions is a— 1, their L.C.M. 

is one expression is + — 2, 

find the other. 



Simplify 






A-i 

a® 


3. Solve the equations = 9 I 

xy=s20. ) 

4. In a cyclic quadrilateral ABCD^ A=(2x + 15) degrees, 

B=(3x—25) degrees, C=:(3y---10) degrees and D=(2y-Y 10) 
degrees. Find x and y. > 

5. Factorise +2a^i/^ 


« ■ 


PART II 


CHAPTER XI 

LINEAR AND STATISTICAL GP.APHS 

1. Length oi Straight Line. 

Example 1. The co-ordinates of P and Q are (9, 3), 

( — 3, —2) respectively ; find the length of PQ, 

Draw QNL II A:-axis and PML X QNL, 


PQ 


QL^ + LP^ 
144 + 25 = 169 




PQ— ^169 = 13 units. 

As one unit= T", 

Otherwise. , 

Since QL=QN^NL 
= -NQ^NL=NL-NQ 
= 9-(-3). 
LP=^LM-\-MP=- 




1 


:: 


"T" 





n 


n 


a 

T1 



1 













■ 

" 1 













lJ 



■ m 

""1 

J 













uZl 



1 





t: 







1 

1 1 








t 




□ 




Ijl 




1 

















24 













■ 


V 



: 1 


^ 

L;..: 








1 






n 












1 



Zj 



















1 


1 




1 








1 

1 







, 














l- 

i 








^-4 





I 


r? 


— 



L. 



[ i 1 

±J 


= -ML-{-MP 
MP—ML = 3 — (—2) and 


PQ 


PQ^ = 

{ 9 -( 


~3) } 2+ { 3 


(- 2 )) 


/’£?=V{9-(-3)} 2+ ( 3-(-2)) 


Generalising this process, we get the length of the line join- 


ing the points and (■* 2 ,^ 2 )= V(^i 

Cor. 




The distance of the point (x, j/) from the origin 


( 0 , 0 )= 


EXERCISE 54. 


i* ^Calculate the dis^nce of each of the following pointy 

origin : ; ^ ‘ 


(6, 8), (10.J4),C8,15),(7.24). 


^ - 


^ > 


4 
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2. Calculate the distance between the points of each 
pair : 

(i) (3,7), (6.3) ; (ii) (4,8), (12,2) ; (iii) (3.2) (15,7) ; (iv) 
0^3), (11,18). 

3. Prove that the straight line joining the origin to the 
point (8.18) subtends a right angle at the point (13,5). 

4. Prove that the triangle whose vertices are the points 
(3jl), (11,7), (0,5), is a right-angled triangle. 

5. Shew that tlie points (—2,2), (6,2) (2,5) are the vertices 
of an isosceles triangle. Calculate the length of equal sides. 
Verify by measurement. 

6. Find the perimeter of a triangle whose jrerlices 
are (0.3), (5,15), (14,3). 


I 


Graphs of y = a, y=0 and x=0. 


If we plot points 
(-6,8),(-5,8),(-4,8). 
(-3, 8), (-2,8), (-1,8), 
(0,8), (1,8), (2,8), (3,8), 
(4,8), (5,8), (6,8), and 
join them, a straight 
line is formed which 
is parallel to .r-axis yr 

that 


and 


IS 


such 


every point on it has 
its y=-|-8 and this is 
true for no other 
points. (See figure.) 

The straight line is 
the locus of the points whose y 






1 


j 

















i- 'j 

n 

; 




1 




i 
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1 ■ 1 
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1 

4 

• 1 
" p 




1 1 
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m ^ 


































[A- 











_J 






JLl 


U| 

. 







Y 

+8, whatever may be the 

this 


AT-co-ordinate, and the equation >'=+8 represents 
straight line. 


Similarly, y 


8, represents a straight line parallel to 
AT-axis and is such that every point on it has its y=—8. 

I Hence y 

0 is the AT-axis itself. 


a, where a is constant, represents a straight line 
parallel to Ar-axis, and y= 
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r 

Again the straight line parallel to the y-axis and at th^ 
distance of +7 units is such that every point on it has 
x= 7 and this is true for no other points. (See figure.) 

- Hence x= + 7 represents the straight line. 

Similarly, x= — 7 represents a straight line parallel to the 

j'-axis and at the distance of — 7 units from it. 

Hence x = b, where 6 is constant, represents a straight 
line parallel to the y-axis, and x = O is the y-axis itself. 

3. Graphs of (i) y~x, (ii) y= — .v, (iii) 

(iv) y— —2x. 

If we tabulate the values of x and the corresponding values 
of y from the equation v = x, we have 



and if we plot the points ( — 5,-5), ( — 4, -4), (-3,-3),'’ 

^)> (^>^) (2)2), (3,3), (4,4), (5,5), etc., 

find that all thef^ points appear to lie on the straight line' 
(See figure,) 
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. Now take any point P on the straight line .<4.5. Its. co- 
ordinates (7,7) satisfy the equation y = x. Also take 
any point Q (~S, — S) whose co-ordinates satisfy the equati'^»'- 
y=x. We find that Q lies on the straight line AB. 

Since the co-ordinates of every point on the straight line 
-45 satisfy the equation y = x and every solution of gives 

us the co-ordinates of a point on the straight line ^45, the 
straight line AB is the locus or the graph of the equation: 
y=x. 

Similarly, by tabulating the values of x and y from the 
equation y=-^x, as shown below : 



and plotting the points (5, — 5), (4, — 4), (3, — 3), (2,-2), (1, —1), 


(0,0), (-1,1), (-2,2), (-3,3), (- 

+hem, we get the straight line CD. 


4,4), ( — 5,5) and joinip«>^ 


Since the co-ordinates of every point on DC and of no 


other point satisfy the equation y 


X, therefore the straight 


line CD is the graph of the equation y 


X. 


It is important to note that the graphs oiy—x and y 


X 


Pass through the origin. 


In finding the graph of y= 
and negative values to x and 


2;r, we give a series of positive 

the equation find the 


from 


corresponding values of y and tabulate them as below : 



Now if we plot the points (0,0), (1,2), (2,4), (6,12), 

(-3,-0), (—4, —8), we find that all these points lie 

on the straight line POQ. 

It can be easily verified that the co-ordiuates of sny 
point on the straight line POQ satisfy the equation yj=^ 2x 


;and that the co-ordinates of no other 
equation. 

’ Thus the straight 
line POQ is the graph 
of y—l-x. 

For the graph of 


point satisfy the 

■% 


y 


2a', we 


proceed 


exactly in the same 
\yay and find that the 
straight line LOM is 
the required graph. 

It is important to 
note that the graphs 
of y=2x and y— — 2x 
pass through the origin. 

4. Graphs of 

(0 3y-^ = 0, 

or ; 

(ii) = 


or y 





X 


Tabulating the corresponding values of x and y from the 
■equation y = ^x, we have 


I 

0 

1 ! 

2 

* 

. . 1 

3 

_2 

1 1 

1 

0 

h 

1 

1 

-Z 

'i 

-1 j 


As these values involve fractions with denominator 3, it is 
therefore necessary for accurate drawing to take -3" as the 
unit instead of T". 

Now we plot points (0,0), (1,^), etc., according to this 
scale and observe that all tl^ese points lie on the straight 
line A OB. 

• As it can be easily verified that the co-ordinates of any 

jpoint on the straight line A OB satisfy the equation jk Avi? and 
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the straight line A OB 
is the graph of y — ^x. 

Similarly, by tabu- 
lating the corres- 
ponding values of x 
and y from the equa- ^ 


equation 


tion Y 


^x and 


plotting the points J 
thus got, we can 
show that the straight ® 
line COD is the 



graph of y 




It is important to 
note that the graphs 




□ 

□ 


□ 

□ 




d 






J 

Jl 

3^ 








ZI 









[J 










1 










1 










uJ 










y 











"I 

1 

rn 


m 


•mmm 


3 


ot y = ^x and y 


pass through the origin. 


5. Graphs of (i) 4y—3x=0 or y=%x ; (ii) 4y-H3^=0, 


or y 


^x. 
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Tabulating the corresponding values of and from the 

equation y = \x, we have 


1 

0 

1 

2 

3 

4 

-2 ' 

-4 



1 

^ 1 

, 0 

— V 

Z 

9 

; 4 

3 

3 

: ■ -Z 

-3 


As these values involve fractions with denominators 2 and 
4, it is therefore necessary for accurate drawing to take ’4" 
as the unit instead of *1". 

Now we plot points (0, 0), (1, j), etc., according to this 
scale and observe that all these points lie on the straight line 
A OB. 

As it can be easily verified that the co-ordinates of aiij^ 
point on the straight line A OB and the co-ordinates of no 
other point satisfy the equation y = ^x, therefore the straight 
line AOB is the graph of y = ^x. 

Similarly, by tabulating the corresponding values of x and 
y from the equation y = — ‘^x and plotting the points thus 
got, we can show that the straight line COI? is the graph 
of y=—^x. 

It is important to note that the graphs of y=-^x an<- 
y= — {x pass through the origin. 

The following points are worth noting : 

(i) The equations >'—;c=0, y — 2;tr=0, ;j;-j-2A:=0, 

3y—x—0.3y-\-x=0,4y—3x—0, 4.y-^3x=0, y = x, y——Xt 
y = 2x, y= — 2xf y=^x, y = — ^x, y = ^x, y= — considered 
above, can be put into the form by =0, 

Since ax+dy = 0 can again be put into the tori^ 

I 

y= or y = mx, therefore each ot tne above equations 

can be put into the form y~mx. 
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A 




(ii) In each case the graph is a straight line passing 

through the origin. 

(iii) In each case tn is the ratio between the ordinate and 
abscissa of a point on the graph and thus indicates the slope 
of the graph towards ;>;-axis. 

(iv) If m is positive, the graph lies in the first and third 
quadrants, if m is negative, the graph lies in the second and 

fourth quadrants* 

EXERCISE B5, 

1. If a point moves so that its ordinate is always -5, 
find the path traced out by it. 

2. If a point moves so that its abscissa is always— 8, 
find its locus. 

3. Find the locus of a point which riioves so that the 
ratio of its ordinate to its abscissa is 3 : 2. 

4. Find the locus of a .point which moves so that the 
ratio of its ordinate to its abscissa is— 3 : 2. 


Draw the graphs of the following equations : 


7. 

6 , 


5. (i) x= 

6. (i) y = 

7. (i) y = 

8. (i) y = 

9. (i) 3x i-Zy = 0, (ii) 3;t:— 2:^ = 0. 


3 -y* 


(ii) .r=12, (iii) x=^0y (iv) x 
(ii) y = ll, (iii) y = 0, (iv) y = 
(ii) y^^x, (iii) y 
(ii) 






-9 

10 


10. (i) ^-\-5y = 0, (ii) 4x—5y = 0. 

11. (i) 3;t:— 5y = 0, (ii) 3;t: -j- 5y = 0. 

(iii) 3^— 5,r = 0, (iv) 3y~{-5x=0. 

6. Graphs of (i) y = 2x, (ii) y=^2x-\-6, (iii) y—2x—6. 

The corresponding values of x and y satisfying 

* . 

(i) y=2x are 
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(ii) y = 2x-\-6 are 


1 x = 

0 

1 

2 

3 

-2 

~4 , 

1 y = 

6 

8 

10 

12 

1 

1 

2 

-2 


(iii) y = 2x-^6 are 



0 

1 

“Tj 

3 

4 

-2 


E 

-6 

-4 

-2 

0 

2 

1 

-12 1 


Now we plot points from table (i) and find that A OB is 


the graph of y = 2x. 

We plot points from table 

(ii) and find that CZ) is the 
graph of y—2x-\-6. 

We plot points from table 

(iii) and find that EB is the 
graph of y=2x—6. 

It will be observed that 
in each case the graph is a 
Straight line and all these 
Straight lines are parallel* 

Moreover the intercept made 

by y=2;r+6 on y-axis ts-)-6, 
the intercept made by y=2x 
on y-axis is 0 and the intercept 
made by y=2x — 6 on y-axis is 



— 6, or the intercept made by the graph of an equation of 
the form y=mx-{-c on y-axis is c. 


9 It is important to note that any equation ot the forni 


ax-^dy-\-c=0 can be put into the form 

or y=mx-\-c. 
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7. Graph of ^ + ^ = 1, 

' Tabulating the corresponding values of x and y from this 
equation, we have 



Plot the points (0, 6), (2, 3), (4, 0), (6,-^3). (—2, 9), (—4, 12) 


with integral co-ordinates 
and join them. 

All these points lie on 
the straight line AB. 

> Since it can be easily 
verified that the co-ordi- 
nates of any point on AB 
and the co-ordinates of 
no other point satisfy the 


equation 




= 1, there 


fore AB is the graph of 




Draw similarly the graphs of the following equations : 

(i) I +^ = i. (ii)f + f = 1. (iii)f + 1 = 1. 

and observe the intercepts made by these lines on the 
axes and compare their length with the denominators of x 


and y in each case. 

It is important to note that the straight line 



cuts jv-axis at (4, 0) and y-axis at (0, 6) or the intercept 
made by it on ;tr-axis is 4 and is the same as the denomin- 
ator of jr in tlie equation, and the intercept made by 
it on .r-axis is 6 and is the same as the denominator of y in the 
equation. 
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Similarly, the intercepts of 1 4-| = l on the ^-axis and 

f 

y-axis are 3 and 4 respectively, 

X V 

In general^ if an equation is of the form “ — 

graph is a straight line which makes with ;ir-axis an 
intercept= a and with y-axis an intercept =6. 

From the above examples it is clear that the graph of an 
equation of the first degree in x and y, whatever be its 

form, is always a straight line. 

It is for this reason that an equation of the first degree in 
X and y is generally called a linear equation. 

Since a straight line is determined by any two points on 
it, therefore for drawing the graph of a linear equation, 
theoretically it is sufficient to plot two points on it, but for 
practical purposes and accuracy it is necessary to plot at least 
three points on it sufiicieaily apart. Integral values are 
more helpful than fractional ones. In most cases the, values 
we get by puttmg x—^ and y = 0 are very convenient.' 

Summary : 

(i) (0,0) represents the origin. 

(ii) y = 0 represents A^=axis. 

(iii) x^O represents y=axis. 

(iv) x = a represents a straight line parallel to y.:axis 
r '.id at the distance of a from it. 

(v) y = b represents a straight line parallel to A’=axis 
and at the distance of b from it. 

(vi) y — mx represents a straight line passing through 
^he origin with m as its inclination towards x=axis. 

(vii) represents a straight line with mas its 
inclination towards x=axis and c as its intercept on 
v^axis. 

(viii) Equations y-=mA'-{-c,, y = mx-i-c.,, etc., which 
differ in the absolute term only, represent straight lines 
parallel to y = mx. 

X y 

(ix) - -h- = l represents a straight line having inter. 

3^ O 

cepts a and 6 on x=axis and y.axis respectively. 
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8. Graph of a Linear Function of x. 

An expression which contains a variable x and which has a 
definite value for every value of x is called a function of x. 

Thus 3x^-^2x—5, 3x-\~5 are functions of x. 

3x—5 

Such expressions as 6x, 7x+3, — ; — which contain no 

4 

power of X higher than the first are called linear functions 

of X. 


Suppose we have to draw the graph of the linear function 
2x—Q 



Here we put y = 


2x—6 

“3^ 


and by giving different values to x 


find the corresponding values of y. 

^ As this is an equation of the first degree, its graph must be 
a straight line. 

Now we choose 3 convenient points on this straight line as 
given below : 


X — 

0 

3 

1 

6 

y= 

-2 

0 

2 

« 


Plot points (0, —2) 
(3, 0), (6, 2) and join 
them. The straight 
line AB is the required 
graph. 

From this graph we 
can read the value of 
the function of x, for 
different values of x^ 
e.g.y when 



(i) x=9y 



2x—8 

£:^=4; (ii);»; = -3, 

?£^ = -6:« (iv) a:=-9. 


2x—8 



2 ; i :— 6 

73 “ 
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9. Equation of a straight line passing through two 
points. 

Let the given points be (9, 4) and (6, 2) and the required 

equation of the straight line be y = ??zx+c ... (i) 

As (9, 4) lies on (i), 4: = 9m-}-c ... (ii)^ 

and as (6, 2) ,, ,, ,, 2 = 6m-^c ... (iii) 

From (ii) and (iii) m = %andc=—2, 

.*. the required equation is y=^x—2 or 2x—3y = 6. 


EXERCISE 56. 

[Choose a suitable scale wherever necessary, use accurate 
squared paper and a pencil with a sharp end.] 

I* In the same diagram draw the graphs of: 

(i) )/=4x+.5, (ii) y=—4x-{-5, (iii) ^=4^: — 5/ 
(iv) y= — ^x—5, 

2. In the same diagram draw the graphs of : 

(i) 3y = x-i-6, (ii) 3y-i-x=6, (iii) x—3y = 6^ 

(iv) ;c+3y-l-6 = 0. 

3. In the same diagram draw the graphs of : 

(i) y = 3x, (ii) y — 5x-j-4:j y = 5x—4:. 

4. In the same diagram draw the graphs of : 

(0 (ii) y-\-2x = 5, (i^O y-\~2x-{- 5=-0* 

Reduce each of the following equations to the form ; 

(i) y=?nx-^c, (ii) = (iij) ax+dy+c = 0, 


5. ^—2y^Sm 6. 

x-i-^yr=4„ 

7. 

3;i:— 4^ = 

= 10. 

8. 2y=i,(x-3). 9. 

X y 

3 -^+1 = 0. 

10. 

4 5 

-5^+4^ 

= 1. 

Reduce each of the 

following equations 

to the 

form 

y = mx-hc : 





11. y = 3, 12. = 

— 5. 13# y - 

= 0. 

14. 

>v^0# 
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Draw the graphs of the following equations: 


15. 

= 0* 

16. 

y -f" 7 =0* 

17. 

3 y -j- 5^; 0. 

18. 

5y — 3 a:=0, 

19. 

"j* “ 0# 

2(K 

8y 4“ — 5. 

21. 

8;t: — 6y— 5 . 

22. 

— 4y = 9. 

23. 

x—4:y-i-9 = 0. 

24. 

4x=2y-\-6. 

25. 

4;=lly-4. 

26. 

x-h3y = %. 

27. 


28. 

5 3 

29. 

X V 

^-1-c -1 

7 9~ 

30. 

^ y , 

7 9 

31. 

X — y 3 

32. 

y_^7x—6 

3 4’ 

3 5 

33. 

y=u-x. 

3 





34. 

Draw the graphs of the following 

equations in the 


same diagram and find the area included by them : 

(i) y— 3=0, (ii) (iii) 4Ar-|-5y = 60. 

35. Draw the graph of the equation 3;rr-|-4y = 8. In this 
graph read the value of x when y is —10. [Punjab, 1918.] 

O ^ I -I o 

36. Plot the graph of y=. and from the graph read 


off the value of y when x=i3^ What are the intercepts on 
the axes of x and y ? 

Show that the points (—1, 5) and (1, 8) lie on the graph. 
Draw the graphs of the following functions of x: 


37. (4 - 3x). 


38. 8(3 - x). 


39. 


1 


40. 


3;«:-4 

"T~ 


41. 


5;ir-3 

6 


42. 


2 

7;t: + 3 


Find the equations of the straight lines passing through 

the following pairs of points : 

43. (4, 5), (6, 8). 44. (-3, 5), (-5, 3). 

45. (0, -4), (5, 0). 46. (0, 0), ( -6, 8). 

47. For what value of ifz and c will the points (3, 5), 
(—3, 8) lie on the straight line y = mx+c ? 

48. Plot points (3, —3) and (—3, 3) and write down the 
equation of the straight line joining them. [Punjab, 1918.] 
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49. Plot points (12.4), (-3, -5) fed if {‘g"? 

50. Plot points ^(5. 7), 5(7, 10),.<:(2, ?) f(-l,-4) 

and find the equations of the straight lines AB and C^. 
Find the point of their intersection. [Bombay, 

10. Graphic Solution of Simultaneous Equations. 
Example. Solve graphically the equations : 

2;«;+ y=17 ... (0 

3x — 2y = S ... (^0 


As both the 
equations are of 
the first degree 
in X and y, their 
graphs must be 
straight lines. 


3 

each 


Now plot 
points on 
straight line suffi- 
ciently apart, as 
given below. 



From equation 2;ir+y = 17, we have 



From equation 3x — 2y=S, we have 


. 4 . 
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We join the points (0. 17.) (5, 7) and (10,- 3) for the graph 
of 2jr+y = 17 and the points (0, 4). (4. 2) and (8, 8) for the 
graph of 3;t— 2j' = 8. and write down the corresponding 
equations on the graphs for the sake of distinction. 


As these graphs intersect at the point (6, 5), 
co-ordinates (6, 5) satisfy both the equations. 


the 


Hence 
[The students 


6 and y=5 is the solution of the given equations. 

ay verify the result by solving the 


equations by the ordinary method.] 


EXERCISE 57. 


Solve graphically and verify the result by the ordinary 

k jrn m 


method: 


I. ,r4-y=;7 

.x-y=- 
4. 2x—3y = 





3.r 


2y 


1 

2- / 



;r + 5 = 0 
2x-5y = 0. 


2. 3x~ y=sll 
2x-l- 3y = 22. 

5. 4y = 3(x-\-2) 

5x=^2ly + 2\ 


8. 2y 
ix 


3x — 16 
3y-i-16 


x— 3y 
3x+ 5y 


29 

3 = 0. 


3 



6. 2;»r 



9. 


3x -f 4y 
4x — 3y 


Note, In the above two examples, the co-efficients of x and y in 
the simultaneous equations are interchanged with a single change in 

their signs. The graphs of such equations are perpendicular to 
each other. 

II. ..r — 2>/-f 11 =r0 ) ,,, X. y 1 ) 

2a: - S i' + 18 = 0. ; 5+io“^ i 

[Punjab, 1924] 3x~2)/ = l. j 

Show that the following straight lines are concurrent, 
also find the co-ordinates of the common points : 

13. x-hy = 31, 2x — y — 4 = 0, ;»:+2y = 17. 

14. 2,r+r = 13. 3x-2y-2 = 0, x-hll = 3y. 

15 . 4x—y = 5,5x4-2y = 16,x4-3y=ll. 

16. Find the co-ordinates of the vertices and also the 
lengths of the sides of the triangle formed by the straight lineS; 

X — y=0f x-l~ 5 = 0f x4~ y^4t c 
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11. Application of Graphs — Statistical Graphs. 
Example. If sugar is selling 



4 seers a rupee, vve can 


have 8 seers of sugar for Rs. 2, 16 seers for Rs. 4, 20 seers 


for Rs. 5, and so on. 

Here the ratio between the quantity of sugar in seers and 
the price in rupees = 4 ; 1. 

If the price in rupees be represented by x and the quan- 
tity in seers by y, then y = \x. 

Tabulating the values of and y from this equation we have 



and plotting these points, we have 
the annexed graph. 

Now we can use this graph to 
read off the price of any number 
of srs. of sugar and vice versa^ 
e.g.^ the price of 14 srs. is 
Rs. 3-8 as., for when y = 14, ;r= 3 J > 
and Rs. 4^ is the price of 18 srs., 

for when y=18, 

Thus the graph can be used 
as a Teady reckoner. The limit 
up to which it can be used as 
such, depends on the size of 
the graph. By increasing our 
unit and using larger paper, we 
can obtain a wider range of 
prices and quantities and also 
greater accuracy. 



0123456789 

Price in Rupees 
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12 . Conversion Graph. $l = Rs. 2‘75 (approx.), therefore 
if y represents the number of rupees and x the number of 
corresponding dollars, we have 

y = 2'75 X 

Tabulating the values of x and y from this equation, 
we have 



Dollars 

By means of our graph we can now convert rupees into 
dollars and dollars into rupees with some accuracy. Thus 
$ T5=Rs. 4'2 (approx.) and Rs. 6 = $2'2 (^ipprox). By draw- 
ing a larger graph, we can increase its range of application. 
Such a graph is called a conversion graph. 

To illustrate still further the use of conversion graphs v.v. 
construct here a graph representing the relation between 
the degrees of Centigrade and Fahrenheit scales. 
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2 45 


0®C and 100 °C corresponds to 212 °F and 


F for 100 


9PF 


rc. 


Since 32° F= 

there are(212°— * ; - . , 

Hence the relation between the number of degrees in 

two scales is given by the equation 


y = %x-^32, 


where x stands for 
the number of deg- 
rees in the Centi- 
grade scale and y 
for the number of 
degrees in the 
Fahrenheit scale. 

Tabulating the 
values of x and y 
from the above 
equation, we have 




Taking‘1 cm. to 
represent 20° O 

along ;r-axis and 
20° F along y-axis 
and plotting the ^ 
points, we 
the annexed graph. 
From this graph 
read the value of 
50° C in Fahrenheit 
scale and that of 
120° F in Centi- 
grade scale. 



40 60 
Centigrade 
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13. Discontinuous and Continuous Graphs. 

Sometimes the corresponding values of two variables 
cannot be determined from a given relation or an equation 
but are obtained by actual observation or experiments, e.g.^ 
the temperature at different intervals of time throughout 
a given period. In such cases we draw the graph represen- 
ting the relation between the two variables with the help of 
the data thus collected and by joining the successive points 
hy straight Imes. The graph drawn consists of separate lines 
and is not continuous. To illustrate this point we have 
drawn here a graph which represents the relation between 

the hours of a day and the temperature of a place at such 
hours in Fahrenheit scale. 


Forenoon Afternoon 



6 A.m 6A.ni lOA.m 12 Noon BBm ARm 6 Pm, 

Time 
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In this case we have taken 6 A.M. and 40 as the oyighty 
25" for 1 hour along the ^tr-axis and -1" for 1° along the 
y-axis. The successive points are joined by separate st. lines 

and we get a discontinuous graph. 

Now we can read the approximate temperature at any 

particular time : 

e.g.y at 10-30 A.M. temp, is 53® (approx.) 
and at 2-30 P.M. temp, is 58*8® (approx.) 

At 1 P.M. the temperature appears to be the maximum ^ 
and between 12 noon and 2 P.M. the temperature is fairly 
steady. Between 10 A.M. and 12 noon there is a rapid 
jj^cj‘ 03 ,S( 2 j and between 3 P.M. and 5 P. M[. there is a rapid fall. 

In all experimental work, since the observations are made 
at intervals, the graphs made from the data thus collected 
would be discontinuous. Really in majority of cases tlie 
variation is 7 iot so abvupt but gi'adual and coTttmuouSy there- 
fore the proper graph in such cases should be continuous, as 

shown below : 




5 50 



45 




SAjn. SA.m JOA.m. 12 Noon. 2 Pm. A Pm 6 Pm 

Time 
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This graph gives us better representation of the variation 
of temperature during the day and also gives us more 
accurate reading, the maximum temperature is not 
exactly at 1 P.M. but between 12 noon and 1,P.M. 


EXERCISE 58. 


I. If rice cost 1 anna 6 pies per seer, construct a graph 
to read off the price of any number of seers. Frame an 
equation connecting the price of rice in annas and the 
number of seers. 

2. If 40 articles cost Re. 1 4 as., construct a graph to 
read off the price of articles correct up to 6 pies. 

3. Taking .^l=Rs. 13.J, construct a conversion graph to 
read off the number of shillings for a given number of rupees. 

4. Taking 1 kilometre = *62 mile (approx.), draw a graph 
showing the number of miles in any number of kilometres 
up to 100. Read off approximately the number of kilometres 

in 45 miles. 

5. Given that 1 cu. ft. contains 6*25 gallons, draw a graph 
to convert cu. ft. into gallons. Read off the number of gal- 
lons in 8*5 cu. ft. and the number of cu. ft. in 66-5 gallons. 

6 . Taking 1 cm. = *39", construct a conversion graph to 

read off any number of centimetres in inches. 

7. Draw a graph to convert '“miles per hour^ into ''feet per 
second' for speed up to 40 miles an hour. Read off speeds 
of 8 and 25 miles an hour as feet per second and also speeds 
of 24 and 35 ft. per second as miles per hour. 

8. The temperature of a patient taken every two hours 


during a day is recorded as below : 


Time 

6 

a.m.' 

8 

a.m. 

10 

a.m. 

12 

noon 

2 

p.m. 

4 

p.m. 

6 

p.m. 

8 

p.m. 

10 

p.m.' 

iTemp. 

99-2 

100 ; 

100-4 

101 

103 

102*4 

10T6 

100 

99*8 


12 
mid- 
night 


99-6 


99*4 


99*2 
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Draw a continuous graph and read off the temperature 
at 3 P.M. and the time when the temperature was approxu 

■^ately 100*5°. 

9. The average monthly temperature of a town is as 
_ jilows : 



Draw a continuous graph and read off approximately the 
hottest fortnight of the year. 

10 . The length of the longest day in different latitudes 


1 !? given below in hours : 


Latitude 

QO 1 

10“ 

20“ 

30“ ' 

40“ 

50“ 60“ 

70“ ' 

80“ 

90“ 

Length of 
the longest 
day 

i 

12 

12*6 

13*3 

1 

14 

14*8 

16*1 18*5 

24 

24 

24 


Draw a continuous graph. Estimate the length of the 
longest day in latitudes 16°, 38°, 65° 

il. The following table gives us the heights of places 
above the sea-level in thousands of feet and the correspond* 
ing heights of the barometer in inches : 



Draw a continuous graph and read off the height of the 
barometer at 3,000 ft. and 8,000 ft. above the sea-level. 
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12. Draw the graph illustratingr the annual premium for 
■Life Assurance foi>Rs. 1000 according to the ages at the 
time of the first Payment from the following table : 


Age in years 

^ 22 

24 

' 

26 ; 



28 

30 

1 

1 32 

34 

36 

Premium in 

Rs. & as. 

25 

26-2 

27-6 

28-12 

30-6 

, 32-2 

34 

36-2 1 


Read off the premium fioir Starting at the ages (i) 25, (ii) 33. 

13. The temperature of water in a boiler is 20® C. It is 
continually heated for half an hour and its temperature is 
recorded at intervals of 5 minutes and is tabulated below ; 


1 Intervals in 

1 minutes 

5 

10 

H II 1 1 1 1 

15 

20 

25 

30 

1 Temperature 

O 

CM 

1 

28-6® 

32*8®; 

36-6® 

40® 

43® 


Show graphically the relation between time and tempe- 
rature of the water and read off the temperature after 23 
minutes. 

14. The formula .y=16/2 gives us the relation between 
the space (s) covered by a body "falling freely under gravity 

in time (/). If in the following table s be given in feet and / 

% 

in seconds, 


F 

1 

2 

3 

4 

5 

6 1 

L_ 

16 

64 

^ . . . 

144 j 

256 

400 

576 1 


draw a continuous graph for the relation between the 
distance and time, and read off 




STATISTICAL GRAPHS 


55l 


(i) the height of a tower from the top of which a stone 


takes 4*5 seconds to fall, 








(ii) the depth of water-level of a well which a stone takes 

^ • 

2*25 seconds to reach. •” ■ 

Verify the results by calculation. 

15. The average height of boys and girls at different ages 
is given below in centimetres in two different tables : 


Table for boys 




1 Aj^e in 

1 years 

1 

1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

izl 

\u 

14 

15 

1 

17 


1 Ht, in 

1 centi- 
i metres 

68 

80 

89 

93 

95 

100 

107 

116 

m 

122 

124 

126 

1 ^ 

132 

140 

149 

156 

160 

164 


Table for girls 


1 Age in 

1 years 

1 

2 

3 

4 

5 

6 

i ^ 

8 

1 ^ ' 

10 

11 

12 

13 

14 

15 

16 ' 

17 

18 j 

1 Ht, in 

1 centi- 
1 metres 

68 

79 

84 

88 

95 

105 

111 

116 

117 

120 

124 

128 

140 

148 

150 

154 

156 

1581 


Draw careiully both these graphs on the same paper 

with the same axes. Represent one by dotted lines and the 
other by a continuous line. 

Note the following points : 

(1) The age up to which both the curves are concurrent. 

(2) The ages at which the two curves intersect. 

(3) The ages when the springs of boys and girls are 


almost parallel. 

C 

(4) The ages when the plateaus of boys and girls ar< 
almost parallel. - 




I y "'N 




(5) The ages when the boys are in springs and the girls 


in plateaus. 


0 ^ 
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Note that the plateaus are the. periods when the system can 
be more energetic and the springs are the Periods when the 

system is more liable to fatigue. 

Taking this as a law, point out periods : 

(i) when the boys can toe made to do more work, 

(ii) when the girls can be made to do more work, 

(iii) when the boys should have a lighter course* 

(iv^ when the girls should have a lighter course, 

(v) at what ages should we hold the public examinaiious 

for boys and girls ? 

16. The average weights of boys and girls are given inlbs» 
up to the age of 15 years, in the following tables : 


Table for boys 


1 Age 1 

1 

2 


T] 

5 

6 

, 7 

8 

9 

10 

11 

12 

13 


IS 1 

1 Weight 

122 

36 

38 

42 

45 

j 50 

53 

58 

63 

69 

71 

74 

80 

95 

loej 


Table tor girls 



f Draw both these graphs on 
axes and compare the curves. 


the same paper with the same 


CHAPTER XII 

RATIO 


I. l£ A and B be two quantities of the same kind which 
when measured with one and the same unit are represented 
by the numbers a and the ratio q£ A \.o B is the quotient 

of a by b. 

This ratio is written as a /by a-i-b ov a : b and is read as 
the ratio of a to b* 

Thus, for example, if A and B be lengths of 3^ ft. and 
ft. respectively, the ratio of A to js 3^/5^ which when 




simplified = 1^ or 13 :22. 

Similarly, the ratio of Rs. 3^: to Rs. is 13 : 22. 

In the first example the quantities compared are (wo lefigths 
and in the second two sums of money ; the ratio in both cases 
is the same. 

Thus, a ratio is simply an abstract number and is indepen- 
dent of the QQncrete units employed in the quantities 
compared. 

•• In the ratio a \ by a and b are its terms. The first term a 
is called the antecedent and the second term b is called the 

consequent. 






The ratio b:a is known as the inverse ratio of a : 

As a ratio is represented by a vulgar fraction, its value 
remains unaltered if its terms are multiplied or divided by the 

. t . . a ma , na a 

same number', for instance, - 7= — 7 and —r — r' 

b mb nb b 

A ratio is said to be a ratio of greater inequality y of equality 
or of less inequality y -according as the antecedent is greater 
than, equal to, or less than the consequent. 

Thus 4 : 3 or -y is a ratio of greater inequality 


3 : 3 or 
3 : 


3 
■j 

4 or I 


It }t 


If It 


tl 


It 


equality, 
less inequality. 
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Two or more ratios are said to be compounded, when 
they are multiplied together. Thus the ratio compounded 
of a : ^ and c'.d\sac\ bd. 

When the ratio a ; ^ is compounded with itself, the result- 
ing ratio < 1 ^ : is called the duplicate ratio of aib. 

Similarly, : b^ is called the triplicate ratio of a\b. 
When a\b is the original ratio, : ^b is called^ the 
sub-duplicate ratio aud ^cl : ^b is called the sub-triplicate 

ratio oi a\b, o 

2. Theorem. A ratio of greater inequality is diminished 
and a ratio of less inequality is increased, by adding the same 
Positive quantity to both the terms. 



a 

b 


be a ratio, a and b being positive. 


Let X, a positive quantity, be added to both its terms 


The new ratio thus formed 


a-\-x 

b-\-x 


a 

b 



^ according as « Positive, 


zero or 


negative. 


Now X 

b 


a-^ X _ax — bx x(a — b') 

b-\-x b(b-\-:^ b{b-\-x') 


Since x, b, (b-\-x) are all positive, the above is positive, 
zero or negative according as a—b is positive, zero 

negative ; or according as 



a • 


a 

b 




according 

b-^x 


as 



c:b. 


It is left to the student to prove the corresponding 

ft OTfi tn • 

A ratio of greater inequality is increased and a 
inequality is diminished, by subtracting the same Positive 

iQUCLTitity ffOTTi both the 

Example 1. Find the ratio compounded of the three ratios 
4« : 5^, : 2a£ and 3^^ : 2ab, 


\ 


The required ratio 












n 
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Bx.anipte 2. li i 5-{-^ be the duplicate ratio of 2 . 3, 
find the value of x. 

4:^ X 2x2 4 


• • 


5 “f X 
36 + 9:^; 
5x 


X 


3x3 
20+4x 
-16 
3i'. 


9 


r^ample 3. What must be added to the terms of the ratio 

: 7 to make it equal to 5 : 6 ? 

Let X be the required number. 

. 4 4- X 5 

Tn-^ii by the question ^ ^ 

or 6(4-}-^) = 5(7 + 

24-}-6;tr=354-5x 

x= 11. 


2x4- y 
x4~^y 


£xaisspie 4. If x: y=4: 7, find the value of 
Dividing the numerator and the denominator by y 

2{^ 




fe have 


2x4- y 
x4- 3y 



X 


Substituting the value of - , we get 


y 


4 


2x4- y 

x4- 3y 


2x ^4-1 


7 
4 
7 

4 


+ 3 


3 


4 

7 


1^ _ 3 
25 5* 


Example 5. 

Since 


If 3A:-f-4>' 

3x^4y 

2x 


or 


X 


X 


y 


3 


x: y 


5x- 
5x- 
6y 
3y 
3 

1 

3: 1. 


2y, find the ratio 

2y 


: y 
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EXERCISE 59. 

[Do the first five questions mentally^ 

1. Write down the ratio compounded of the ratios of : 

(i) 3 : 4, 5 : 6, 2 ^ 3 ; 

(ii) a', b\ c\ d\ 

(iii) (x—1), (x^ —x-{-l) : {x^~\-X’\-l). 

2. Write down the duplicate ratio of : 

(i) 3: 7. (ii) ab: cd, (iii) (a-\-x): (a — x), 

(iv) (jr+1); (^— 1). 

3. Write down the triplicate ratio of : 

(i) 4 : 5, (ii) mn\ pq^ (iii)(a— ^): (a -H ^), (iv) : 2-*‘* 

i. Write down the sub-duplicate ratio of: 

(i) 16: 25, (ii) x^: y®, (iii) x^ ■\-^ax-^^a^: x^ —4ax-h^a^, 

5. Write down the sub-triplicate ratio of : 

(i) 64 : 27, (ii) at® : y®, (iii) 125a^b^^: 343x^y^. 

6. " Compare the ratios : 

(i) 2:3 and 5 : 6, (ii) 14 : 11 and 8 : 5. 

7. If 4x 4-3 :7;r— 1 be the duplicate ratio of 3:4, find the 
value of X. 

' 8. li fn: n be the duplicate ratio of 2m— x\ n—2x, shew 

that x^ = mn. 

\ 9. If (a-h^r) :(«—;»:) be the duplicateratioof(a-h/^):(«—^)i 

then(;r-^); (a—x)=b(a-\-b): a(a-b). 

y 10. If P : q be the triplicate ratio of P^-^' Q^rXr shew 
that x^ —3pqx—pq{p^rq')—^' 

1 ft. What must be added to the terms of 5 : 9 to make it 
equal to 7 : 8 ? 

12. What must be added to the terms of ^ so that the 
resulting ratio may be in the duplicate ratio oi o, • b ^ 

13. What must be added to the terms of a : so that the 
resulting ratio may be in the triplicate ratio of a » b^ 
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14. Two numbers are in the r^io of 7 : ^ the 

added to each, they will be in the ratio of 8 : 9. Fm 

numbers. 

[ HinL Let lx and 8:ir be the required numbers. J 

15. Two numbers are in the ratio of 3 : 4 and if five be 
subtracted from each, they will be in the ratio of 2 : 3. r ina 

the numbers. 

16. Find two numbers in the ratio of 9 : 7 whose diifer- 
ence is 11. 

17. Two numbers are in the ratio of 3 : 5 and the sum d 
their squares is 1666; find them. 

18. If .*■ be added to the antecedent of the ratio a, \ 
what quantity must be added to the consequent so that the 
value of the ratio may remain unaltered ? 

, , Sx—3y 

19. If ;t- : y = 5 : 6, find the value of 


20. If : y = 3 : 2, find the value of 


_xy -YZy 


3a:^ -i-xy — y 


21. If 


22. If 


7x — 4:y 

3x+y 
2x^ — 3y 




23. lt(8x-2y) 


24. 


5 nr 

= find the value of - . 

13 y 

2 2 X ^ 

■ =TV -• 

41 y 

^ = (3x-\-4y)^t find x : y. 

y^ -\-x^ 


y 

Which is greater, or 


y — x 


y 


X 


y 


when X and y are 


both positive and y 



xt 


x^ -\-y 


x^-\-y 


3 |, , ^ 2 

or — when x and y 


x-\-y 


25. Which is greater, 
are both positive ? 

26. Find the least integer which must be added to each 
term of the ratio 3 : 5 so that the resulting ratio may be 
greater than 2 : 3. 

27. Find two numbers whose, difference is 9 and whose 
sub-duplicate ratio is 1 ; 2. 

28. The ages. . of two persons are in the ratio of 5:4; 
9 years ago. they’ were in the ratio 4 : 3, Find their ages. 
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29. The bases of two triangles are in the ratio of 3 : 4 

and their heights in the ratio of 6 : 5. Find the ratio of 
their areas. 


30 . 


The ratio of the radii of two circles is ^ ^ and the 


terms 


ratio of their areas is p—x : q-~x. 
p and q. 

’*'31. At a height of h feet we can see to a distance 


of 




%h 
2 


miles. 


aeroplane 


to 


5,000 ft. ; in what ratio does the pilot increase his range of 
vision ? 

*32. The soldiers in two armies when they met in a battle 

were in the ratio of 10 : 3. Their respective losses were as 

20 : 3 and the survivors as 40 : 13 ; if the number of survivors 

in the larger army be 24,000, find the original number of 
soldiers in each army. 


Particular Cases of Ratio 


*3. Meaning of 


0 


n 


m 


m 0 

0 * 5 * 


m 


(i) The fraction — stands for the share of eaci> 

7t 

person when a quantity m is divided among n persons. 
Similarly, — stands for the share of each person when 0 

ft 

is divided among n persons. As in this case the quantity to 
be divided is zero, the share of each must be zero. 

Or - = 0. ... ... ... (i> 

n ^ 

Cor. When ?2 = l,-2=:0. 

(ii) If the numerator of a fraction is constant (say w), 
its value decreases as its denominator increases, e.g.t 


m m 



m m m 


3 2 



^ 3 ^ 5 



4 


..and when the denominator is very 


